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ALKUSANAT
Suomen ympäristökeskus (SYKE) toimii ympäristönsuojelulain nojalla määrättynä
ympäristöalan vertailulaboratoriona Suomessa. Yksi tärkeimmistä vertailulabora-
torion tarjoamista palveluista on pätevyyskokeiden ja muiden vertailumittausten
järjestäminen. SYKEn laboratoriotoiminnan testaus-, kalibrointi- ja tutkimustoi-
minta sekä vertailumittausten järjestäminen (Proftest SYKE) ovat FINAS –
akkreditoituja (SFS-EN ISO/IEC 17025, SFS-EN ISO/IEC 17043, www.finas.fi).
Tämä pätevyyskoe on toteutettu SYKEn vertailulaboratorion toiminta-alueella ja se
antaa ulkopuolisen laadunarvion laboratoriotulosten keskinäisestä vertailtavuudesta
sekä laboratorioiden määritysten luotettavuudesta.
Pätevyyskokeen onnistumisen edellytys on järjestäjän ja osallistujien välinen
luottamuksellinen yhteistyö.
Lämmin kiitos yhteistyöstä kaikille osallistujille!
PREFACE
Finnish Environment Institute (SYKE) is appointed National Reference Laboratory
in the environmental sector in Finland. The duties of the reference laboratory
include providing interlaboratory proficiency tests and other comparisons for
analytical laboratories and other producers of environmental information. The
testing  and  the  calibration  laboratories  as  well  as  the  proficiency  testing  provider
(Proftest SYKE) of the SYKE laboratory center have been accredited by the
Finnish Accreditation Services (EN ISO/IEC 17025, EN ISO/IEC 17043,
www.finas.fi).
This proficiency test  has been carried out under the scope of the SYKE reference
laboratory and it provides an external quality evaluation between laboratory results,
and mutual comparability of analytical reliability.
The success of the proficiency test requires confidential co-operation between the
provider and participants.
Thank you for your participation!
Helsingissä 4 Kesäkuuta 2014 / Helsinki 4 June 2014
Laboratorionjohtaja / Director of Laboratory
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1 Introduction
Proftest  SYKE  carried  out  the  proficiency  test  (PT)  for  analysis  of  alkalinity,  conductivity,
NNH4,  NNO3+NO2,  Ntot,  PPO4,  Ptot, PPO4-dissolved,  Ptot-dissolved, and pH in natural waters in February
2014. A total of 38 laboratories participated in the PT. In the PT the results of Finnish
laboratories providing environmental data for Finnish environmental authorities were
evaluated. Additionally, other water and environmental laboratories were welcomed in the
proficiency test.
The proficiency test was carried out in accordance with the international guidelines
ISO/IEC 17043 [1], ISO 13528 [2] and IUPAC Technical report [3]. The Proftest SYKE has
been accredited by the Finnish Accreditation Service as a proficiency testing provider
(PT01, ISO/IEC 17043, www.finas.fi/scope/PT01/uk). This proficiency test has been carried
out under the accreditation scope of the Proftest SYKE.
2 Organizing the proficiency test
2.1 Responsibilities
Proftest SYKE, Finnish Environment Institute (SYKE), Laboratory Centre,
Hakuninmaantie 6, 00430 Helsinki, Finland
Phone: +358 295 251 000, Fax. +358 9 448 320
The responsibilities in organizing the proficiency test were as follows:
Mirja Leivuori coordinator
Kaija Korhonen-Ylönen substitute of coordinator
Keijo Tervonen technical assistance
Markku Ilmakunnas technical assistance
Sari Lanteri technical assistance
Ritva Väisänen technical assistance
Riitta Koivikko proficiency test trainee
Teemu Näykki analytical expert (all the measurements)
2.2 Participants
In total 38 laboratories participated in this proficiency test (Appendix 1). Altogether 87 % of
the  participating  laboratories  used  accredited  analytical  methods  at  least  for  a  part  of  the
measurements. About 60 % of the Finnish participating laboratories provide data for use of the
Finnish environmental authorities. For this proficiency test, the organizing laboratory
(T03, www.finas.fi/scope/T003/uk) has the codes 31 (SYKE, Helsinki) and 24 (SYKE, Oulu)
in the result tables.
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2.3 Samples and delivery
Three types of samples were delivered to the participants; synthetic, river and brackish water
samples for analysis of alkalinity, conductivity, NNH4, NNO3+NO2, Ntot, PPO4, Ptot, PPO4-dissolved, Ptot-
dissolved, and pH.
When  preparing  the  samples,  the  purity  of  the  used  sample  vessels  was  controlled.  The
randomly chosen sample vessels were filled with deionized water and the purity of the sample
vessels was controlled after three days by analyzing PPO4, NNH4 or conductivity for phosphoric,
nitrogen, and other compounds, respectively. According to the test results all used vessels
fulfilled the purity requirements.
The synthetic samples were mainly prepared from commercial reference material. The
synthetic samples for ammonium nitrogen (NNH4), nitrate+nitrite nitrogen (NNO2+NO3), total
nitrogen (Ntot) and phosphate phosphorus (PPO4)  analysis  were  prepared  from  the  NIST
traceable certified reference material. Brackish water was collected on board R/V Aranda from
the coastal area of the Gulf of Finland, in front of Espoo. The river water sample was collected
from the River Karjaanjoki. The sample preparation is described in details in the Appendix 2.
The samples were delivered on 18 February 2014 and mainly they arrived to the participants on
the following day. Laboratory 2 received the samples on 20 February 2014.
The samples were requested to be analysed as follows:
alkalinity 20.2.2014
pH, conductivity 20.2.2014
NNH4, NNO2+NO3, PPO4, PPO4-dissolved 20.2.2014
Ntot, Ptot, Ptot-dissolved  not later than 28.2.2014
The results were requested to be reported not later than 3 March 2014. Three laboratories
delivered the results with delay, within two days. The preliminary results were delivered to the
participants via email on 10 March 2014. The correction for the preliminary results (NNO2+NO3,
PPO4, PPO4-dissolved) was delivered to the participants on 13 March 2014 due to missing results for
one participant in the first preliminary results report.
2.4 Homogeneity and stability studies
The homogeneity of the samples was tested by analyzing alkalinity, NNH4, Ntot, Ptot, PPO4-dissolved,
Ptot-dissolved, and pH. More detailed information of homogeneity studies is shown in Appendix 3.
According to the homogeneity test results, all samples were considered homogenous.
The stability of the samples was carried out by measuring pH, NNH4, and PPO4 from the samples
stored at the room temperature for one day. The measurement values were checked against the
results of the samples stored at 4 °C. According to the test all samples were considered as
stable.
Along with the samples a water sample was delivered to the participants for the determination
of the temperature when the samples were received. The temperature of few some samples had
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been increased up to 11°C during transportation. The temperature of samples for laboratories 4,
7, 13, 19, 21, 22, 24, 33, 35 had increased up to 12.7 °C, and the maximum temperature of
15.9 °C was determined in the laboratory 16.
2.5 Feedback from the proficiency test
The feedback from the proficiency test is shown in Appendix 5. The comments from the
participants mainly dealt with their reporting errors with the samples. The comments from the
provider are mainly focused to the lacking conversancy to the given information with the
samples. Proftest SYKE is currently updating the results processing program and
simultaneously the electronic interface will be improved. All the feedback is valuable and is
exploited when improving the activities.
2.6 Processing the data
2.6.1 Pretesting the data
The normality of the data was tested by the Kolmogorov-Smirnov test. The outliers were
rejected according to the Grubbs or Hampel test before calculating the mean. The results which
differed  more  than  50  % or  5  times  from the  robust  mean were  rejected  before  the  statistical
robust results handling.
More information about the statistical handling of the data is available from the Guide for
participant [4].
2.6.2 Assigned values
The assigned values and their uncertainties are presented in Appendix 6. The NIST traceable
calculated concentrations were used as the assigned values for measurements of NNO2+NO3, Ntot,
PPO4 and  Ptot in the synthetic samples. For the calculated assigned values the expanded
measurement uncertainty (k=2) was estimated using standard uncertainties associated with
individual operations involved in the preparation of the sample. The main individual source of
the uncertainty was the uncertainty of the concentration in the stock solution.
For the other samples and measurements the robust means of the results reported by the
participants were used as the assigned value. The uncertainty of the assigned value was
calculated using the robust standard deviation of the reported results [2, 4].
For the calculated assigned values, the expanded measurement uncertainty was estimated using
standard uncertainties associated with individual operations involved in the preparation of the
sample.
The  uncertainty  of  the  calculated  assigned  values  was  less  than  1  %.  When  using  the  robust
mean of the participant results as the assigned value, the uncertainties of the assigned values
varied between 0.3 % and 4.9 % (Appendix 6).
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2.6.3 Standard deviation for proficiency assessment and z score
The target value for the standard deviation for proficiency assessment was estimated on the
basis of the concentration, the results of homogeneity and stability tests, the uncertainty of the
assigned value, and the long-term variation in the former proficiency tests. The target value for
the total standard deviation for the pH was set to 0.2 pH units and to 5-15 % for the other
measurements.
When using the robust mean as the assigned value, the reliability was tested according to the
criterion u /  sp ≤ 0.3, where u is the standard uncertainty of the assigned value (the expanded
uncertainty of the assigned value (U) divided by 2) and sp is the standard deviation for
proficiency assessment (total deviation divided by 2) [3]. When testing the reliability of the
assigned value the criterion was mainly fulfilled and the assigned values were considered
reliable.
The reliability of the target value of the standard deviation and the corresponding z score was
estimated by comparing the deviation for proficiency assessment (sp) with the robust standard
deviation of the reported results (srob) [3]. The criterion srob / sp < 1.2 was mainly fulfilled.
In  the  following  cases,  the  criterion  for  the  reliability  of  the  assigned  value  and  for  the
reliability of the target value for the deviation was not met and, therefore, the evaluation of the
performance is weakened in this proficiency test:
Sample Measurement
N3A, A1A Alkalinity-2 (few participants, n=8)
B2P Ptot, Ptot-diss
3 Results and conclusions
3.1 Results
The  results  and  the  performance  of  each  laboratory  are  presented  in  Appendix  8  and  the
summary of the results in Table 1. The reported results with their expanded uncertainties (k=2)
are presented in Appendix 9. The summary of the z scores is shown in Appendix 10 and z
scores in the ascending order in Appendix 11.
The robust standard deviations of the results varied from 0.7 to 13.5 % (Table 1).The robust
standard deviation was lower than 5 % for 48 % of the results and lower than 10 % for 93 % of
the results (Table 1). The robust standard deviation of results was 11.2 % and 13.5 % in the
synthetic samples for Ptot and NNH4 measurements, respectively. The robust standard deviations
were approximately in the same range as in the previous similar proficiency test Proftest SYKE
1/2012 [5], where the deviations varied from 0.6 % to 31.7 %. For NNH4, PPO4, PPO4-dissolved and
Ptot-dissolved in river water the robust standard deviation was lower than in the previous similar
proficiency test [5].
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Table 1. The summary of the results in the proficiency test 2/2014.
Analyte Sample Unit Assigned value Mean Rob. mean Median SD rob SD rob % 2*sp % n Acc z %
Alkalinity-1 A1A mmol/l 0.337 0.337 0.337 0.338 0.008 2.5 7.5 21 95
N3A mmol/l 0.375 0.374 0.375 0.373 0.011 2.8 7.5 21 95
Alkalinity-2 A1A mmol/l 0.370 0.370 0.368 0.365 0.027 7.5 7.5 8 63
N3A mmol/l 0.397 0.397 0.397 0.394 0.028 7.1 7.5 8 75
Conductivity A1J mS/m 6.53 6.50 6.53 6.48 0.18 2.8 5.0 33 88
B2H mS/m 1050 1049 1048 1052 25 2.4 5.0 28 82
N3H mS/m 8.98 8.95 8.98 8.92 0.22 2.5 5.0 31 94
N-NH4 A1N µg/l 19.4 19.9 20.2 19.8 2.7 13.5 15.0 30 70
B2N µg/l 73.3 74.1 73.3 73.3 5.5 7.5 15.0 27 85
N3N µg/l 75.0 75.1 75.0 74.5 5.5 7.3 15.0 28 96
N-NO2+NO3 A1N µg/l 90.5 88.7 88.8 89.0 1.7 1.9 10.0 30 93
B2N µg/l 154 153 154 153 6 3.7 10.0 28 82
N3N µg/l 469 467 469 466 27 5.8 10.0 27 85
Ntot A1N µg/l 208 195 196 199 20 9.9 15.0 29 86
B2N µg/l 452 451 452 451 30 6.7 15.0 27 93
N3N µg/l 815 821 815 824 43 5.3 10.0 25 92
pH A1H 5.53 5.53 5.53 5.53 0.04 0.7 3.6 34 97
B2H 7.97 7.98 7.97 7.99 0.10 1.2 2.5 30 97
N3H 7.42 7.42 7.42 7.38 0.10 1.4 2.7 29 90
P-PO4 A1P µg/l 9.33 9.15 9.11 9.10 0.58 6.4 10.0 28 82
B2P µg/l 21.6 21.5 21.6 21.7 0.8 3.5 10.0 25 80
N3P µg/l 41.6 41.8 41.6 42.0 1.4 3.4 10.0 27 89
P-PO4-diss B2P µg/l 21.1 21.0 21.1 21.2 1.3 6.0 10.0 22 82
N3P µg/l 41.0 40.8 41.0 41.0 1.6 3.8 10.0 24 92
Ptot A1P µg/l 9.33 9.34 9.32 9.40 1.04 11.2 10.0 29 66
B2P µg/l 26.6 26.6 26.6 26.4 2.0 7.6 10.0 25 80
N3P µg/l 48.6 48.3 48.6 47.6 2.6 5.3 10.0 27 93
Ptot-diss B2P µg/l 25.2 25.2 25.2 25.0 2.1 8.5 10.0 21 67
N3P µg/l 46.1 46.3 46.1 46.3 2.3 5.0 10.0 23 87
Rob. mean: the robust mean, SD rob: the robust standard deviation, SD rob %: the robust standard deviation as percent, 2*sp %:
the total standard deviation for proficiency assessment at the 95 % confidence interval, Acc z %: the results (%), where ïzï £ 2,
n: the number of the participants.
3.2 Analytical methods
The participants were allowed to use different analytical methods for the measurements in the
PT. The used analytical methods and results of the participants grouped by methods are shown
in more detail in Appendix 12. The statistical comparison of the analytical methods was done
for the data where the number of the results was ≥ 5.
Alkalinity
Alkalinity was measured using titration with two or more end points (Alkalinity-1) by 19
laboratories. Only 5 laboratories reported alkalinity results based on one end point titration
(Alkalinity-2). Systematically, the Alkalinity-1 results were lower than Alkalinity-2 results
(Appendix 12). This is caused by the difference in the titration end point calculation. The
 Proftest SYKE  NW 14 / 02   11
standard deviation for the Alkalinity-1 measurements was 3 times lower than for the Alkalini-
ty-2 measurements (Table 1).
Conductivity
Conductivity was measured mostly (19 laboratories) based on the standard method EN 27888
(Appendix 12).
Ammonium nitrogen, NNH4
Most participants (55 %) determined ammonium nitrogen using the standard method SFS 3032
(manual indophenol blue spectrophotometric method) and 24 % of the participants used the
corresponding automatic standard method EN ISO 11732. Depending on the sample, two to
four participants used the spectrophotometric salicylate method modified for Aquachem
technique and 1–2 participants used some other method (Appendix 12). In the statistical
comparison between the methods the following statistically significant differences were
observed:
Sample /Analyte Method Conclusion
N3N / NNH4 SFS 3032
SFS-EN ISO 11732
The difference between means was significant and SFS-EN ISO
11732 method gives significantly higher concentrations (Appendix
12).
Nitrate + nitrite nitrogen, NNO2+NO3
Nitrate+nitrite nitrogen was determined using several methods. In average ca. 73 % of the
participants used the standard method EN ISO 13395. The standard method 3030, the standard
method EN ISO 10304 and the sulfanilamide spectrophotometric method after hydrazine
reduction modified for Aquachem technique were used by 1 to 3 participants depending on the
sample. Other method was used by 2 participants. In the statistical comparison between the
methods no statistically significant differences were observed.
Total nitrogen, Ntot
Most participants (over 65 %) determined total nitrogen according to the standard method
EN ISO 11905. Depending of the sample from 5 to 7 laboratories used other methods. In the
statistical method comparison no significant differences were observed between the methods.
pH
Approximately 52 % of the participants measured pH using universal electrode and 33 % of the
participants used an electrode for low ionic waters. A specific electrode was used by one or two
participants. In the statistical method comparison no significant differences were observed
between the electrodes.
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Phosphate phosphorus, PPO4
Approximately 40 % of the participants determined phosphate phosphorus using the standard
method EN ISO 15681 (Automatic (CFA, FIA) ammonium molybdate method). Nearly as
common method (34 %) was the withdrawn Finnish standard method 3025. The ammonium
molybdate spectrophotometric method modified for Aquachem technique was used by 20 % of
the laboratories. Only one laboratory used the standard method EN ISO 6878 (manual
spectrophotometric method). In the statistical comparison between the methods the following
statistically significant differences were observed:
Sample /Analyte Method Conclusion
B2P / PPO4
· Ammonium molybdate method, Aquachem
application
· Withdrawn SFS 3025 Manual
ammoniummolybdate method.
The differences between means and standard
deviations were significant and Aquachem
application gives significantly lower
concentrations (Appendix 12).
Total phosphorus, Ptot
Approximately 45 % of the participants determined total phosphorus using the standard method
EN ISO 15681. The withdrawn standard method SFS 3026 was used by 24 % of the
participants. The manual standard method EN ISO 6878 was used by 1 or 2 participants
depending on the sample. Ammonium molybdate method modified for Aquachem technique
was used by 6 participants. In the statistical comparison between the methods the following
statistically significant differences were observed:
Sample /Analyte Method Conclusion
B2P / Ptot
· Withdrawn SFS 3026 Manual
ammoniummolybdate method
· Ammonium molybdate method, Aquachem
application
· Automatic (CFA, FIA) ammonium molybdate
method
The results gained with the withdrawn SFS 3026
method were significantly higher than those with
the ammonium molybdate methods. However,
some of the variation between the results is
explained by the measurement uncertainties
(Appendix 12). It is recommended that the
withdrawn SFS 3026 method should be updated.
N3P / Ptot
· Withdrawn SFS 3026 Manual
ammoniummolybdate method
·  Automatic (CFA, FIA) ammonium molybdate
method
The results gained with the withdrawn SFS 3026
method were significantly higher than those with
the automatic ammonium molybdate method. The
variation between the results is explained by the
measurement uncertainties, thus the difference is
not clearly significant (Appendix 12).
Dissolved phosphorus compounds, PPO4-dissolved, Ptot-dissolved
The share of used analytical methods for dissolved phosphorus compounds were almost similar
than  for  the  non-filtered  samples.  In  the  present  PT  no  details  of  the  used  filter  type  were
questioned, otherwise some of the differences between the used methods could be explained
with the used type of filters.
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In statistical comparison between the methods the following statistically significant differences
were observed:
Sample /Analyte Method Conclusion
B2P / PPO4-diss
· Ammonium molybdate method, Aquachem
application
· Withdrawn SFS 3025 Manual
ammoniummolybdate method
· Automatic (CFA, FIA) ammonium molybdate
method
The results gained with the ammonium
molybdate method (Aquachem application) were
significantly lower than those with the automatic
ammonium molybdate method or the results
gained with the withdrawn SFS 3026 method
(Appendix 12). The variation between the results
is explained with the measurement uncertainties
and the number of results is low, thus the
difference is not clearly significant (Appendix 12).
3.3 Uncertainties of the results
About 76 % of the participants reported the expanded uncertainties (k=2) with their results for
at least some of their results (Table 3, Appendix 13). The range of the reported uncertainties
varied between the measurements and the sample types.
Several approaches were used for estimating of measurement uncertainty (Appendix 13). The
most used approach was based on the internal quality data (Meth 4 and Meth 6). At maximum
five laboratories used MUkit measurement uncertainty software for the estimation of their
uncertainties. The free software is available in the webpage: www.syke.fi/envical/en.
Generally, the used approach for estimating measurement uncertainty did not make definite
impact on the uncertainty estimates.
In Finland has published the national quality recommendations for data entered into water
quality registers, in order to promote the enhancement of environmental measurements’ quality
standards and traceability [6]. In these instructions have recommendations for measurement
uncertainties for tested analytes in natural waters from 5 % to 15 %. In this proficiency test
some of participants had their measurement uncertainties within these limits, while some did
not achieve them. Nevertheless, harmonization of the uncertainties estimation should be
continued.
Table 3. The range of the expanded measurement uncertainties (k=2, U%) reported with the
results by the participants and recommendation for natural waters [6].
Analyte / Water type Synthetic, U% Brackish, U% River, U% Recommendation, U% [6]
Alkalinity-1 5-16 5-15 10
Alkalinity-2 10-20 10-20 10
Conductivity 1-15 2.4-14 1-14 5
N-NH4 8-50 8-17 8-25 15
N-NO2+NO3 5.5-20 5-20 5-20 15
Ntot 6-30 6-21 6-21 15
pH 1-6 0.7-4 2-5 0.2 pH unit
P-PO4 9-30 9-25 9-25 15
P-PO4-diss 10-25 9-25 15
Ptot 6-50 6-25 6-25 15
Ptot-diss 6-25 6-25 15
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4 Evaluation of the results
The evaluation of the participants was based on z scores, which were calculated using the
assigned and the estimated target values for the total deviation (Appendix 7). The z scores were
interpreted as follows:
In total, 86 % of the results were satisfactory when total deviation of 5 – 15 % and 0.2 pH units
from the assigned values were accepted. The summary of the performance evaluation and
comparison to the previous performance is presented in Table 3. All samples passed the
stability test and, thus, no estimation was needed for the effect of increased temperature during
the sample transportation.
Table 3. Summary of the performance evaluation in the proficiency test 2/2014.
Analyte 2 · sp, % Satisfactory results, % Assessment
Alkalinity-1 7.5 95 Good performance. Only two results were unsatisfactory (Appendix
11). In the PT SYKE 1/2012 the performance was satisfactory for 98
% of the results [5].
Alkalinity-2 7.5 69 The evaluation for the samples A1A and N3A is only approximate
due to the low number of the participants. The performance of the
synthetic sample measurement was weak and, thus, the total
performance was weak. In the PT SYKE 1/2012 the performance
was satisfactory for 91 % of the results [5].
Conductivity 5 88 Both in the PT SYKE 1/2012 and PT SYKE 2/2013 the performance
was satisfactory for 85 % of the results [5, 7].
N-NH4 15 84 In the PT SYKE 2/2013 75 % of the results and in the PT SYKE
1/2012 83 % of the results were satisfactory [5, 7].
N-NO2+NO3 10 87 In the PT SYKE 2/2013 78 % of the results and in the PT SYKE
1/2012 90 % of the results were satisfactory [5, 7].
Ntot 10-15 90 Good performance. In the PT SYKE 2/2013 95 % of the results and
in the PT SYKE 1/2012 86 % of the results were satisfactory [5, 7].
pH 2.5–3.68 94 Good performance. In the PT SYKE 2/2013 the performance was
satisfactory for 92 % and in the PT SYKE 1/2012 for 94 % of the
results [5, 7].
P-PO4 10 84 In the PT SYKE 2/2013 79 % of the results and in the PT SYKE
1/2012 67 % of the results were satisfactory [5, 7].
P-PO4-diss 10 87 In the PT SYKE 1/2012 73 % of the results were satisfactory [5].
Ptot 10 79 The evaluation for the sample B2P is only approximate due to high
variability in the results. In the PT SYKE 2/2013 86 % of the results
and in the PT SYKE 1/2012 81 % of the results were satisfactory [5,
7].
Ptot-diss 10 77 The evaluation for the sample B2P is only approximate due to high
variability in the results. In the PT SYKE 1/2012 76 % of the results
were satisfactory [5].
Criteria Performance
| z | £ 2 Satisfactory
2 < | z | < 3 Questionable
| z | ³ 3 Unsatisfactory
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5 Summary
The Proftest SYKE carried out the proficiency test (PT) for analysis of alkalinity, conductivity,
NNH4, NNO3+NO2, Ntot, PPO4, Ptot, PPO4-diss, Ptot-diss, and pH in natural waters in February 2014. One
synthetic  sample,  one  river  water  sample  and  one  brackish  water  sample  were  distributed.  In
total, 38 laboratories participated in this PT.
Either  the  theoretical  concentration  or  the  robust  mean  of  the  results  reported  by  the
participants  was  chosen  to  be  the  assigned  value  for  the  measurand.  The  uncertainty  for  the
assigned value was estimated at the 95 % confidence interval and it was generally lower than
1 % for the calculated assigned values and for assigned values based on the robust mean it was
between 0.3–4.9 %.
The evaluation of the performance was based on the z scores, which was calculated using the
standard deviation for proficiency assessment at 95 % confidence level. In this proficiency test
86 % of the data was regarded to be satisfactory when the result was accepted to deviate from
the assigned value 0.2 pH unit in the pH determinations and 5 to 15 % in the other
determinations.
6 Yhteenveto
Proftest SYKE järjesti luonnonvesiä analysoiville laboratorioille pätevyyskokeen helmikuussa
2014. Pätevyyskokeessa määritettiin alkaliniteetti, ravinteet ja sähkönjohtavuus synteettisistä
näytteistä, jokivedestä ja rannikkovedestä. Pätevyyskokeeseen osallistui yhteensä 38
laboratoriota.
Mittaussuureen vertailuarvona käytettiin laskennallista pitoisuutta tai osallistujien tulosten
robustia keskiarvoa. Vertailuarvolle laskettiin mittausepävarmuus 95 % luottamusvälillä.
Vertailuarvon laajennettu epävarmuus oli alle 1 % laskennallista pitoisuutta vertailuarvona
käytettäessä ja muilla välillä 0.3–4.9 %.
Pätevyyden arviointi tehtiin z-arvon avulla ja tulosten sallittiin poiketa vertailuarvosta pH-
määrityksessä 0.2 pH-yksikköä ja muissa määrityksissä 5–15 %. Koko aineistossa
hyväksyttäviä tuloksia oli 86 %.
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APPENDIX 1: Participants in the proficiency test
Estonia Estonian Marine Institute, Tartu University
Marine Ecology Lab of Marine Systems Institute
Tallinn University of Technology, Thermal Engineering Department
Finland Ahma Ympäristö Oy, Ilmajoki
Ahma Ympäristö Oy, Rovaniemi
Almalab
Eurofins Viljavuuspalvelu, Mikkeli
Haapaveden kaupungin ympäristölaboratorio
HSY Käyttölaboratorio, Helsinki
HY, Tvärminnen eläintieteellinen asema, Hanko
Jyväskylän yliopisto, Ympäristöntutkimuskeskus
KCL Kymen Laboratorio Oy
Kokemäenjoen vesistön vesiensuojeluyhdistys ry
Lounais-Suomen vesi- ja ympäristötukimus Oy
Maintpartner Oy, Laboratorio- ja ympäristöpalvelut
Metropolilab Oy
Metsäntutkimuslaitos, Rovaniemi
Metsäntutkimuslaitos/Keskuslaboratorio
MTT, Laboratorio
Nab Labs Oy, Oulu
Neste Oil Oyj, Tutkimus ja kehitys/Vesilaboratorio
Novalab Oy
Ramboll Finland Oy, Ramboll Analytics, Lahti
Saimaan Vesi- ja Ympäristötutkimus Oy, Lappeenranta
Savo-Karjalan Ympäristötutkimus Oy, Joensuu
Savo-Karjalan Ympäristötutkimus Oy, Kuopio
SGS Inspection Services Oy
SYKE Laboratory of Hakuninmaa, Helsinki
SYKE Laboratory of Joensuu
SYKE Laboratory of Oulun
SYKE/Marine Research Centre
Tampereen Vesi/Viemärilaitoksen laboratorio
Vaasan kaupungin ympäristölaboratorio
Yara Suomi Oy, Uusikaupunki
Ålands miljö- och hälsoskyddsmyndighet, Laboratoriet
Russia Hydromet, Saint Petersburg, Russia
Russian State Hydrometeorological University
Sweden ITM, Stockholm University
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APPENDIX 2: Preparation of the samples
Analyte/Sample A1J B2H N3H
g25 Initial concentration. mS/m - 1050 9.1
Addition mS/m KCl5 - -
Assigned value. mS/m 6.53 1050 8.98
A1H B2H N3H
pH Initial concentration. pH unit 7.7 7.0
Addition. mmol/l
pH unit
Na2HPO4/
KH2PO4
5-6
- -
Assigned value.
pH unit 5.53 7.97 7.42
A1A N3A
Alkalinity-1
Alkalinity-2
Initial concentration. mmol/l - - 0.38
Addition. mmol/l Na2CO30.17
- -
Assigned value. mmol/l 0.337/0.370 - 0.375/0.397
A1P B2P N3P
PPO4 Initial concentration. µg/l - 18.4 3
Addition. µg/l KH2PO49 - 40.3
Assigned value. µg/l 9.33 21.6 41.5
A1P B2P N3P
Ptot Initial concentration. µg/l - 30.6 11.6
Addition. µg/l KH2PO49 - 40.3
Assigned value. µg/l 9.33 26.6 48.6
B2P N3P
PPO4diss Initial concentration. µg/l - 19.0 3
Addition. µg/l - 40.3
Assigned value. µg/l - 21.0 40.9
Ptotdiss Initial concentration. µg/l - 24.7 11.6
Addition. µg/l - 40.3
Assigned value. µg/l - 25.2 46.1
A1N B2N N3N
NNO2+NO3 Initial concentration. µg/l - 62 478
Addition. µg/l NaNO390 98 -
Assigned value. µg/l 90.5 154 468
A1N B2N N3N
NNH4 Initial concentration. µg/l < 1 2
Addition. µg/l NH4Cl19 31 52
Assigned value. µg/l 19.4 73.3 75.0
A1N B2N N3N
Ntot Initial concentration. µg/l - 345 791
Addition. µg/l
NaNO3
90
NH4Cl
19
Na2EDTA
98
129 52
Assigned value. µg/l 208 452 815
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APPENDIX 3: Homogeneity of the samples
Homogeneity of the brackish and river water samples was tested by analysing the concentration of the
analyte from 8 subsamples.
Criteria for homogeneity:
sa/sp<0.5 and sbb2<c, where
sp % = standard deviation for proficiency assessment
sa = analytical deviation, standard deviation of the results within sub samples
sbb = between-sample deviation, standard deviation of the results between sub samples
c = F1 x sall2 + F2 x sa2, where
sall2 = (0.3 x sp)2
F1 = 2.01 and
F2 = 1.25, when the number of sub samples is 8
Analyte/Sample Analyte/Sampleµg/l or mmol/l sp,% sp sa sa/sp sa/sp<0,5? sbb sbb
2 c sbb2<c?
Alkalinity/N3A 0.39 3.75 0.01 0.001 0.07 Yes 0.0008 0.000001 0.00004 Yes
NNH4/B2N 74.6 7.5 5.59 0.65 0.12 Yes 2.127 4.5 6.2 Yes
NNH4/N3N 82.3 7.5 6.17 0.79 0.13 Yes 1.795 3.2 7.7 Yes
Ntot/B2N 451 7.5 33.9 15.8 0.47 Yes 11.18 125 520 Yes
Ntot/N3N 827 5 41.4 19.2 0.46 Yes 3.040 9.2 769 Yes
Ptot/B2P 29.5 5 1.48 1.02 0.69 No1) 0.659 0.4 1.9 Yes
Ptot/N3P 49.2 5 2.46 0.52 0.21 Yes 0.349 0.1 1.4 Yes
1)The analytical deviation explained the un-filling of the criteria. Based on the other measurements the sample B2 could be
regarded as homogeneous.
Conclusion: Based on the test the samples could be regarded homogenous.
Homogeneity of the pH samples was tested by measuring pH value from 10 subsamples.
Criteria for homogeinity:
sbb < 0.5 ∙ sp
Analyte/Sample Analyte/Sample sp 0,5 · sp Standard deviation (sbb) sbb < 0,05?
pH/ B2H 8.04 0.1 0.05 0.008 Yes
pH/ N3H 7.41 0.1 0.05 0.011 Yes
Conclusion: The criteria for homogeneity fulfilled. The samples could be regarded as
homogenous.
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APPENDIX 4: Stability of the samples
The samples were delivered 18 February 2014 and they arrived to the participants mainly on the
following day. The samples were requested to be analysed as follows:
Alkalinity, pH, condictivity, NNH4, NNO3+NO2, PPO4, PPO4-dissolved 20 February 2014
Ntot, Ptot, Ptot-dissolved before 28 February 2014
Stability of pH-, NNH4- and PPO4-samples was tested by analyzing the samples stored at the temperatures
4 and 25 ºC.
Criteria for stability: D < 0.3 · sp, where
D = |the difference of results measured from the samples stored at the temperatures 4 °C and 25 °C|
sp = standard deviation for proficiency assessment
pH
Sample Results Sample Results Sample Results
Date 18.2. 20.2.
(25 ºC)
20.2.
(4 ºC)
Date 18.2. 20.2.
(25 ºC)
20.2.
(4 ºC)
Date 18.2. 20.2.
(25 ºC)
20.2.
(4 ºC)
A1H 5.55 5.55 5.55 B2H 8.04 8.03 8.04 N3H 7.38 7.37 7.39
D 0.001 0.01 0.02
0.3·sp 0.03 0.03 0.03
D <0.3 · sp YES D < 0.3 · sp YES D < 0.3 · sp YES
NNH4
Sample Results, µg/l Sample Results, µg/l Sample Results, µg/l
Date 18.2. 20.2.
(25 ºC)
20.2.
(4 ºC)
Date 18.2. 20.2.
(25 ºC)
20.2.
(4 ºC)
Date 18.2. 20.2.
(25 ºC)
20.2.
(4 ºC)
A1N 19.3 19.9 19.4 B2N 72.8 73.6 72.8 N3N 82.6 78.4 79.8
D 0.55 0.80 1.38
0.3·sp 0.44 1.65 1.69
D <0.3 · sp NO D < 0.3 · sp YES D < 0.3 · sp YES
PPO4
Sample Results, µg/l Sample Results, µg/l Sample Results, µg/l
Date 18.2. 20.2.
(25 ºC)
20.2.
(4 ºC)
Date 18.2. 20.2.
(25 ºC)
20.2.
(4 ºC)
Date. 18.2. 20.2.
(25 ºC)
20.2.
(4 ºC)
A1P 9.32 9.05 9.16 B2P 22.5 21.7 22.0 N3P 41.8 40.1 40.8
D 0.11 0.27 0.77
0.3·sp 0.14 0.32 0.62
D <0.3 · sp YES D < 0.3 · sp YES D < 0.3 · sp NO
Conclusion:
According to the test, the concentration of NNH4 in the sample A1N and PPO4 in the sample N3P might
change, if the temperature in the sample increased during the distribution. However, the difference is
smaller than the analytical error. Thus the measurements and samples could be regarded stable enough
for the proficiency test.
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APPENDIX 5: Feedback from the proficiency test
Laboratoratory Comments on technical excecution Action / Proftest
2 Sample N3N had leaked a bit. The provider will be more carefully in preparation
of samples.
26 Part of the results was missing from the
preliminary report.
Due to the unexpected technical malfunction
some of the results were not included in the data
treatment. The provider corrected this and
updated preliminary report was delivered to all
participants.
Laboratory Comments to the results Action / Proftest
10 The participant had reported the result of
NNO2+NO3 erroneously in the sample N3N. The
right result was 464 µg/l.
The result of NNO2+NO3 was an outlier in the
statistical treatment, and thus it did not affect
the performance evaluation. If the result had
been reported correctly, it would have been
satisfactory.
The participant can re-calculate z scores
according to the guide for participating
laboratories in Proftest proficiency testing
schemes (www.syke.fi/ proftest/ en > Running
proficiency test).
18, 28, 25 In the preliminary results the unit of nitrogen
compounds was mg/l when it should be µg/l.
This error did not influence the performance
evaluation of the participants. The error was
corrected in the final report. The provider will be
more carefully in the future.
FEEDBACK TO THE PARTICIPANTS
Laboratory Comments
14 The laboratory reported the measurement uncertainty for pH in pH units, not as percent as
required. The provider did not correct this. In the data evaluation program measurement
uncertainty is handled as percent, so the participant should follow the instructions from the
provider.
30 The laboratory reported two or three replicate results, though no replicates were requsted.
The provider used average value in the evaluation.
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APPENDIX 6: Evaluation of the assigned values and their uncertainties
Analyte Sample Unit Assigned value Uncertainty, % Evaluation method of assigned value u/sp
Alkalinity-1 A1A mmol/l 0,337 1,4 Robust mean 0,19
N3A mmol/l 0,375 1,6 Robust mean 0,21
Alkalinity-2 A1A mmol/l 0,370 5,4 Mean 0,72
N3A mmol/l 0,397 4,4 Mean 0,59
Conductivity A1J mS/m 6,53 1,2 Robust mean 0,24
B2H mS/m 1050 1,2 Robust mean 0,24
N3H mS/m 8,98 1,1 Robust mean 0,22
N-NH4 A1N µg/l 19,4 0,3 Calculated value 0,02
B2N µg/l 73,3 3,7 Robust mean 0,25
N3N µg/l 75,0 3,5 Robust mean 0,23
N-NO2+NO3 A1N µg/l 90,51) 0,6 Calculated value 0,06
B2N µg/l 154 1,8 Robust mean 0,18
N3N µg/l 469 2,9 Robust mean 0,29
Ntot A1N µg/l 2081) 0,3 Calculated value 0,02
B2N µg/l 452 3,3 Robust mean 0,22
N3N µg/l 815 2,6 Robust mean 0,26
pH A1H 5,53 0,3 Robust mean 0,08
B2H 7,97 0,6 Robust mean 0,24
N3H 7,42 0,7 Robust mean 0,26
P-PO4 A1P µg/l 9,331) 0,3 Calculated value 0,03
B2P µg/l 21,6 1,8 Robust mean 0,18
N3P µg/l 41,6 1,7 Robust mean 0,17
P-PO4-diss B2P µg/l 21,1 3,3 Robust mean 0,33
N3P µg/l 41,0 2,0 Robust mean 0,20
Ptot A1P µg/l 9,331) 0,3 Calculated value 0,03
B2P µg/l 26,6 3,9 Robust mean 0,39
N3P µg/l 48,6 2,5 Robust mean 0,25
Ptot-diss B2P µg/l 25,2 4,9 Robust mean 0,49
N3P µg/l 46,1 2,6 Robust mean 0,26
1)NIST traceable assigned value.
Criterion for reliability of the assigned value u/sp < 0.3, where:
sp= target value of the standard deviation for proficiency assessment
u = standard uncertainty of the assigned value
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APPENDIX 7: Terms in the results tables
Results of each participant
Analyte The tested parameter
Sample The code of the sample
z value Calculated as follows:
z = (xi - X)/sp, where
xi = the result of the individual laboratory
X = the reference value (the assigned value)
sp = the target value of the standard deviation for proficiency
assessment
Assigned value The reference value
2* sp % The target value of total standard deviation for proficiency assessment
(sp) at the 95 % confidence level
Lab’s result The result reported by the participant (the mean value of the replicates)
Md Median
Mean Mean
SD Standard deviation
SD% Standard deviation, %
n (stat) Number of results in statistical processing
Summary on the z scores
S – satisfactory ( -2 £ z £ 2)
Q – questionable ( 2< z < 3), positive error, the result deviates more than 2 · sp from the assigned value
q – questionable ( -3 < z < -2), negative error, the result deviates more than 2 · sp from the assigned value
U – unsatisfactory (z ≥ 3), positive error, the result deviates more than 3 · sp from the assigned value
u – unsatisfactory (z ≤ -3), negative error, the result deviates more than 3 · sp from the assigned value
Robust analysis
The items of data are sorted into increasing order, x1, x2, xi,…,xp.
Initial values for x* and s* are calculated as:
x*  = median of xi (i = 1, 2, ....,p)
s*  = 1,483 · median of ׀xi – x*׀ (i = 1, 2, ....,p)
The mean x* and s* are updated as follows:
Calculate  φ = 1.5 · s*. A new value is then calculated for each result xi (i = 1, 2 …p):
{   x* - φ,  if xi  < x*  - φ
xi* = {   x* + φ,  if xi  > x*  + φ,
{   xi otherwise
The new values of x* and s* are calculated from:
The robust estimates x* and s* can be derived by an iterative calculation, i.e. by updating the values of x*
and s* several times, until the process convergences [2].
pxx i /
** å=
å --= *** )1/()(134.1 2 pxxs i
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APPENDIX 8: Results of each participant
Laboratory 1
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-2 mmol/l A1A -2.032 0.370 7.5 0.342 0.365 0.370 0.0 7.6 8
mmol/l N3A -1.874 0.397 7.5 0.369 0.394 0.397 0.0 6.3 8
Conductivity mS/m A1J -0.674 6.53 5 6.42 6.48 6.50 0.1 2.2 29
mS/m B2H -0.305 1050 5 1042 1052 1049 16.6 1.6 27
mS/m N3H -0.535 8.98 5 8.86 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N -0.962 19.4 15 18.0 19.8 19.9 2.4 12.0 27
µg/l B2N 0.491 73.3 15 76.0 73.3 74.1 3.9 5.3 26
µg/l N3N -5.511 75.0 15 44.0 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.331 90.5 10 89.0 89.0 88.7 1.8 2.0 26
µg/l B2N 0.649 154 10 159 153 153 5.4 3.5 25
µg/l N3N 1.194 469 10 497 466 467 30.1 6.4 25
Ntot µg/l A1N -1.859 208 15 179 199 195 20.3 10.4 29
µg/l B2N 0.029 452 15 453 451 451 25.7 5.7 26
µg/l N3N 0.589 815 10 839 824 821 34.8 4.2 25
pH A1H -0.100 5.53 3.6 5.52 5.53 5.53 0.0 0.7 34
B2H 0.803 7.97 2.5 8.05 7.99 7.98 0.1 1.1 30
N3H -0.100 7.42 2.7 7.41 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P 1.008 9.33 10 9.80 9.10 9.15 0.6 7.0 26
µg/l B2P 0.926 21.6 10 22.6 21.7 21.5 0.8 3.5 24
µg/l N3P -0.577 41.6 10 40.4 42.0 41.8 1.2 3.0 26
Ptot µg/l A1P 3.580 9.33 10 11.00 9.40 9.34 1.0 10.9 25
µg/l B2P -1.203 26.6 10 25.0 26.4 26.6 2.0 7.7 24
µg/l N3P -1.481 48.6 10 45.0 47.6 48.3 2.1 4.3 27
Laboratory 2
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-2 mmol/l A1A 0.721 0.370 7.5 0.380 0.365 0.370 0.0 7.6 8
mmol/l N3A 2.217 0.397 7.5 0.430 0.394 0.397 0.0 6.3 8
Conductivity mS/m A1J -0.490 6.53 5 6.45 6.48 6.50 0.1 2.2 29
mS/m B2H 0.190 1050 5 1055 1052 1049 16.6 1.6 27
mS/m N3H -0.401 8.98 5 8.89 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N -0.584 19.4 15 18.6 19.8 19.9 2.4 12.0 27
µg/l B2N -1.850 73.3 15 63.1 73.3 74.1 3.9 5.3 26
µg/l N3N -0.517 75.0 15 72.1 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.066 90.5 10 90.2 89.0 88.7 1.8 2.0 26
µg/l B2N 0.481 154 10 158 153 153 5.4 3.5 25
µg/l N3N -0.328 469 10 461 466 467 30.1 6.4 25
Ntot µg/l A1N -1.346 208 15 187 199 195 20.3 10.4 29
µg/l B2N 0.059 452 15 454 451 451 25.7 5.7 26
µg/l N3N -0.049 815 10 813 824 821 34.8 4.2 25
pH A1H 0.000 5.53 3.6 5.53 5.53 5.53 0.0 0.7 34
B2H 0.402 7.97 2.5 8.01 7.99 7.98 0.1 1.1 30
N3H -0.399 7.42 2.7 7.38 7.38 7.42 0.1 1.4 27
-3 0 3
-3 0 3
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Laboratory 2
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
P-PO4 µg/l A1P 1.865 9.33 10 10.20 9.10 9.15 0.6 7.0 26
µg/l B2P 0.278 21.6 10 21.9 21.7 21.5 0.8 3.5 24
µg/l N3P 0.048 41.6 10 41.7 42.0 41.8 1.2 3.0 26
Ptot µg/l A1P -1.350 9.33 10 8.70 9.40 9.34 1.0 10.9 25
µg/l B2P -1.353 26.6 10 24.8 26.4 26.6 2.0 7.7 24
µg/l N3P -1.317 48.6 10 45.4 47.6 48.3 2.1 4.3 27
Laboratory 3
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A 0.396 0.337 7.5 0.342 0.338 0.337 0.0 2.2 20
mmol/l N3A -0.142 0.375 7.5 0.373 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J 0.490 6.53 5 6.61 6.48 6.50 0.1 2.2 29
mS/m B2H 0.000 1050 5 1050 1052 1049 16.6 1.6 27
mS/m N3H 0.267 8.98 5 9.04 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 0.206 19.4 15 19.7 19.8 19.9 2.4 12.0 27
µg/l B2N 1.583 73.3 15 82.0 73.3 74.1 3.9 5.3 26
µg/l N3N 0.924 75.0 15 80.2 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.221 90.5 10 89.5 89.0 88.7 1.8 2.0 26
µg/l B2N -0.130 154 10 153 153 153 5.4 3.5 25
µg/l N3N -0.128 469 10 466 466 467 30.1 6.4 25
Ntot µg/l A1N 0.962 208 15 223 199 195 20.3 10.4 29
µg/l B2N -0.678 452 15 429 451 451 25.7 5.7 26
µg/l N3N -1.055 815 10 772 824 821 34.8 4.2 25
pH A1H 0.100 5.53 3.6 5.54 5.53 5.53 0.0 0.7 34
B2H 0.502 7.97 2.5 8.02 7.99 7.98 0.1 1.1 30
N3H 0.399 7.42 2.7 7.46 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -0.707 9.33 10 9.00 9.10 9.15 0.6 7.0 26
µg/l B2P -1.389 21.6 10 20.1 21.7 21.5 0.8 3.5 24
µg/l N3P -1.010 41.6 10 39.5 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P -1.611 21.1 10 19.4 21.2 21.0 1.1 5.4 21
µg/l N3P -1.463 41.0 10 38.0 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P -1.136 9.33 10 8.80 9.40 9.34 1.0 10.9 25
µg/l B2P -1.429 26.6 10 24.7 26.4 26.6 2.0 7.7 24
µg/l N3P -0.658 48.6 10 47.0 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P -2.381 25.2 10 22.2 25.0 25.2 1.9 7.6 19
µg/l N3P -1.302 46.1 10 43.1 46.3 46.3 2.6 5.6 23
Laboratory 4
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l N3A 3.556 0.375 7.5 0.425 0.373 0.374 0.0 2.4 21
Conductivity mS/m B2H 0.000 1050 5 1050 1052 1049 16.6 1.6 27
mS/m N3H -0.267 8.98 5 8.92 8.92 8.95 0.2 2.3 31
N-NH4 µg/l B2N 0.036 73.3 15 73.5 73.3 74.1 3.9 5.3 26
µg/l N3N 0.089 75.0 15 75.5 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l B2N 154 10 <260 153 153 5.4 3.5 25
µg/l N3N 0.896 469 10 490 466 467 30.1 6.4 25
Ntot µg/l B2N 452 15 <1000 451 451 25.7 5.7 26
µg/l N3N 815 10 <1000 824 821 34.8 4.2 25
-3 0 3
-3 0 3
-3 0 3
APPENDIX 8 (3/19)
26    Proftest SYKE  14 / 02
Laboratory 4
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
pH B2H 0.201 7.97 2.5 7.99 7.99 7.98 0.1 1.1 30
N3H -0.200 7.42 2.7 7.40 7.38 7.42 0.1 1.4 27
P-PO4 µg/l B2P 0.370 21.6 10 22.0 21.7 21.5 0.8 3.5 24
µg/l N3P -0.288 41.6 10 41.0 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P -0.095 21.1 10 21.0 21.2 21.0 1.1 5.4 21
µg/l N3P 0.000 41.0 10 41.0 41.0 40.8 1.7 4.2 23
Ptot µg/l B2P 26.6 10 <100 26.4 26.6 2.0 7.7 24
µg/l N3P 48.6 10 <100 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P 25.2 10 <100 25.0 25.2 1.9 7.6 19
µg/l N3P 46.1 10 <100 46.3 46.3 2.6 5.6 23
Laboratory 5
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
N-NH4 µg/l B2N 1.322 73.3 15 80.6 73.3 74.1 3.9 5.3 26
N-NO2+NO3 µg/l B2N 0.844 154 10 161 153 153 5.4 3.5 25
Ntot µg/l B2N 0.590 452 15 472 451 451 25.7 5.7 26
pH B2H -0.934 7.97 2.5 7.88 7.99 7.98 0.1 1.1 30
P-PO4 µg/l B2P -0.500 21.6 10 21.1 21.7 21.5 0.8 3.5 24
P-PO4-diss µg/l B2P 0.256 21.1 10 21.4 21.2 21.0 1.1 5.4 21
Ptot µg/l B2P -1.602 26.6 10 24.5 26.4 26.6 2.0 7.7 24
Ptot-diss µg/l B2P -2.056 25.2 10 22.6 25.0 25.2 1.9 7.6 19
Laboratory 6
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A 0.317 0.337 7.5 0.341 0.338 0.337 0.0 2.2 20
mmol/l N3A 0.711 0.375 7.5 0.385 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J -0.613 6.53 5 6.43 6.48 6.50 0.1 2.2 29
mS/m B2H 1.448 1050 5 1088 1052 1049 16.6 1.6 27
mS/m N3H -0.312 8.98 5 8.91 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N -0.619 19.4 15 18.5 19.8 19.9 2.4 12.0 27
µg/l B2N -3.147 73.3 15 56.0 73.3 74.1 3.9 5.3 26
µg/l N3N -0.533 75.0 15 72.0 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N 0.331 90.5 10 92.0 89.0 88.7 1.8 2.0 26
µg/l B2N -0.260 154 10 152 153 153 5.4 3.5 25
µg/l N3N -0.171 469 10 465 466 467 30.1 6.4 25
Ntot µg/l A1N -0.192 208 15 205 199 195 20.3 10.4 29
µg/l B2N 0.826 452 15 480 451 451 25.7 5.7 26
µg/l N3N 0.613 815 10 840 824 821 34.8 4.2 25
pH A1H 0.301 5.53 3.6 5.56 5.53 5.53 0.0 0.7 34
B2H 0.502 7.97 2.5 8.02 7.99 7.98 0.1 1.1 30
N3H -0.399 7.42 2.7 7.38 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P 0.150 9.33 10 9.40 9.10 9.15 0.6 7.0 26
µg/l B2P 0.648 21.6 10 22.3 21.7 21.5 0.8 3.5 24
µg/l N3P 0.817 41.6 10 43.3 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P 1.137 21.1 10 22.3 21.2 21.0 1.1 5.4 21
µg/l N3P 0.829 41.0 10 42.7 41.0 40.8 1.7 4.2 23
-3 0 3
-3 0 3
-3 0 3
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Laboratory 6
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Ptot µg/l A1P 1.008 9.33 10 9.80 9.40 9.34 1.0 10.9 25
µg/l B2P -0.451 26.6 10 26.0 26.4 26.6 2.0 7.7 24
µg/l N3P -0.412 48.6 10 47.6 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P -0.159 25.2 10 25.0 25.0 25.2 1.9 7.6 19
µg/l N3P -0.130 46.1 10 45.8 46.3 46.3 2.6 5.6 23
Laboratory 7
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A 0.079 0.337 7.5 0.338 0.338 0.337 0.0 2.2 20
mmol/l N3A -0.640 0.375 7.5 0.366 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J 1.041 6.53 5 6.70 6.48 6.50 0.1 2.2 29
mS/m B2H 0.990 1050 5 1076 1052 1049 16.6 1.6 27
mS/m N3H 0.980 8.98 5 9.20 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 0.000 19.4 15 19.4 19.8 19.9 2.4 12.0 27
µg/l B2N 0.000 73.3 15 73.3 73.3 74.1 3.9 5.3 26
µg/l N3N -0.178 75.0 15 74.0 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.685 90.5 10 87.4 89.0 88.7 1.8 2.0 26
µg/l B2N -0.779 154 10 148 153 153 5.4 3.5 25
µg/l N3N -1.194 469 10 441 466 467 30.1 6.4 25
Ntot µg/l A1N -1.795 208 15 180 199 195 20.3 10.4 29
µg/l B2N -1.150 452 15 413 451 451 25.7 5.7 26
µg/l N3N -2.822 815 10 700 824 821 34.8 4.2 25
pH A1H -0.603 5.53 3.6 5.47 5.53 5.53 0.0 0.7 34
B2H -1.205 7.97 2.5 7.85 7.99 7.98 0.1 1.1 30
N3H -0.599 7.42 2.7 7.36 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -1.093 9.33 10 8.82 9.10 9.15 0.6 7.0 26
µg/l B2P -0.556 21.6 10 21.0 21.7 21.5 0.8 3.5 24
µg/l N3P -0.337 41.6 10 40.9 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P -0.379 21.1 10 20.7 21.2 21.0 1.1 5.4 21
µg/l N3P -0.537 41.0 10 39.9 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P -4.737 9.33 10 7.12 9.40 9.34 1.0 10.9 25
µg/l B2P -1.053 26.6 10 25.2 26.4 26.6 2.0 7.7 24
µg/l N3P -0.905 48.6 10 46.4 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P -1.032 25.2 10 23.9 25.0 25.2 1.9 7.6 19
µg/l N3P -0.824 46.1 10 44.2 46.3 46.3 2.6 5.6 23
Laboratory 8
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A -0.237 0.337 7.5 0.334 0.338 0.337 0.0 2.2 20
mmol/l N3A -0.284 0.375 7.5 0.371 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J -1.164 6.53 5 6.34 6.48 6.50 0.1 2.2 29
mS/m N3H -1.915 8.98 5 8.55 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 1.237 19.4 15 21.2 19.8 19.9 2.4 12.0 27
µg/l N3N 0.267 75.0 15 76.5 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -1.459 90.5 10 83.9 89.0 88.7 1.8 2.0 26
µg/l N3N -1.578 469 10 432 466 467 30.1 6.4 25
pH A1H 0.000 5.53 3.6 5.53 5.53 5.53 0.0 0.7 34
N3H -0.898 7.42 2.7 7.33 7.38 7.42 0.1 1.4 27
-3 0 3
-3 0 3
-3 0 3
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Laboratory 8
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
P-PO4 µg/l N3P 0.192 41.6 10 42.0 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l N3P -0.488 41.0 10 40.0 41.0 40.8 1.7 4.2 23
Ptot µg/l N3P -0.988 48.6 10 46.2 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l N3P -2.169 46.1 10 41.1 46.3 46.3 2.6 5.6 23
Laboratory 9
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A 0.079 0.337 7.5 0.338 0.338 0.337 0.0 2.2 20
mmol/l N3A 0.640 0.375 7.5 0.384 0.373 0.374 0.0 2.4 21
Alkalinity-2 mmol/l A1A -2.523 0.370 7.5 0.335 0.365 0.370 0.0 7.6 8
mmol/l N3A -1.612 0.397 7.5 0.373 0.394 0.397 0.0 6.3 8
Conductivity mS/m A1J 0.123 6.53 5 6.55 6.48 6.50 0.1 2.2 29
mS/m B2H 0.038 1050 5 1051 1052 1049 16.6 1.6 27
mS/m N3H 0.445 8.98 5 9.08 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 1.581 19.4 15 21.7 19.8 19.9 2.4 12.0 27
µg/l B2N 0.593 73.3 15 76.6 73.3 74.1 3.9 5.3 26
µg/l N3N 0.059 75.0 15 75.3 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.323 90.5 10 89.0 89.0 88.7 1.8 2.0 26
µg/l B2N 0.065 154 10 155 153 153 5.4 3.5 25
µg/l N3N -0.397 469 10 460 466 467 30.1 6.4 25
Ntot µg/l A1N -0.096 208 15 207 199 195 20.3 10.4 29
µg/l B2N 0.233 452 15 460 451 451 25.7 5.7 26
µg/l N3N 0.643 815 10 841 824 821 34.8 4.2 25
pH A1H -0.964 5.53 3.6 5.43 5.53 5.53 0.0 0.7 34
B2H -1.817 7.97 2.5 7.79 7.99 7.98 0.1 1.1 30
N3H 1.188 7.42 2.7 7.54 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P 0.300 9.33 10 9.47 9.10 9.15 0.6 7.0 26
µg/l B2P -4.157 21.6 10 17.1 21.7 21.5 0.8 3.5 24
µg/l N3P -0.288 41.6 10 41.0 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P -3.886 21.1 10 17.0 21.2 21.0 1.1 5.4 21
µg/l N3P -0.049 41.0 10 40.9 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P -0.086 9.33 10 9.29 9.40 9.34 1.0 10.9 25
µg/l B2P 0.188 26.6 10 26.9 26.4 26.6 2.0 7.7 24
µg/l N3P 0.226 48.6 10 49.2 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P 0.397 25.2 10 25.7 25.0 25.2 1.9 7.6 19
µg/l N3P 0.304 46.1 10 46.8 46.3 46.3 2.6 5.6 23
Laboratory 10
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A 0.079 0.337 7.5 0.338 0.338 0.337 0.0 2.2 20
mmol/l N3A 0.711 0.375 7.5 0.385 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J 0.490 6.53 5 6.61 6.48 6.50 0.1 2.2 29
mS/m N3H -0.668 8.98 5 8.83 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 0.550 19.4 15 20.2 19.8 19.9 2.4 12.0 27
µg/l N3N -0.640 75.0 15 71.4 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.663 90.5 10 87.5 89.0 88.7 1.8 2.0 26
µg/l N3N -18.021 469 10 46 466 467 30.1 6.4 25
-3 0 3
-3 0 3
-3 0 3
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Laboratory 10
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Ntot µg/l A1N -0.577 208 15 199 199 195 20.3 10.4 29
µg/l N3N 0.147 815 10 821 824 821 34.8 4.2 25
pH A1H 0.201 5.53 3.6 5.55 5.53 5.53 0.0 0.7 34
N3H -0.499 7.42 2.7 7.37 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -1.350 9.33 10 8.70 9.10 9.15 0.6 7.0 26
µg/l N3P 1.538 41.6 10 44.8 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l N3P 1.268 41.0 10 43.6 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P 0.150 9.33 10 9.40 9.40 9.34 1.0 10.9 25
µg/l N3P 1.070 48.6 10 51.2 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l N3P 1.866 46.1 10 50.4 46.3 46.3 2.6 5.6 23
Laboratory 11
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-2 mmol/l A1A -0.793 0.370 7.5 0.359 0.365 0.370 0.0 7.6 8
mmol/l N3A 0.336 0.397 7.5 0.402 0.394 0.397 0.0 6.3 8
Conductivity mS/m A1J -0.796 6.53 5 6.40 6.48 6.50 0.1 2.2 29
mS/m N3H -0.445 8.98 5 8.88 8.92 8.95 0.2 2.3 31
pH A1H -0.100 5.53 3.6 5.52 5.53 5.53 0.0 0.7 34
N3H -0.898 7.42 2.7 7.33 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -0.279 9.33 10 9.20 9.10 9.15 0.6 7.0 26
µg/l N3P 0.433 41.6 10 42.5 42.0 41.8 1.2 3.0 26
Ptot µg/l A1P 0.579 9.33 10 9.60 9.40 9.34 1.0 10.9 25
µg/l N3P 0.288 48.6 10 49.3 47.6 48.3 2.1 4.3 27
Laboratory 12
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity mS/m A1J 0.184 6.53 5 6.56 6.48 6.50 0.1 2.2 29
mS/m B2H 0.495 1050 5 1063 1052 1049 16.6 1.6 27
N-NH4 µg/l A1N -2.749 19.4 15 15.4 19.8 19.9 2.4 12.0 27
µg/l B2N -0.127 73.3 15 72.6 73.3 74.1 3.9 5.3 26
N-NO2+NO3 µg/l A1N -0.486 90.5 10 88.3 89.0 88.7 1.8 2.0 26
µg/l B2N 0.169 154 10 155 153 153 5.4 3.5 25
Ntot µg/l A1N -3.718 208 15 150 199 195 20.3 10.4 29
µg/l B2N -0.383 452 15 439 451 451 25.7 5.7 26
pH A1H 0.301 5.53 3.6 5.56 5.53 5.53 0.0 0.7 34
B2H 0.100 7.97 2.5 7.98 7.99 7.98 0.1 1.1 30
Ptot µg/l A1P -3.494 9.33 10 7.70 9.40 9.34 1.0 10.9 25
µg/l B2P 0.150 26.6 10 26.8 26.4 26.6 2.0 7.7 24
Laboratory 13
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity mS/m A1J -0.490 6.53 5 6.45 6.48 6.50 0.1 2.2 29
mS/m B2H 0.190 1050 5 1055 1052 1049 16.6 1.6 27
mS/m N3H -0.490 8.98 5 8.87 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 0.825 19.4 15 20.6 19.8 19.9 2.4 12.0 27
µg/l B2N -0.018 73.3 15 73.2 73.3 74.1 3.9 5.3 26
µg/l N3N 1.671 75.0 15 84.4 74.5 75.1 5.1 6.8 27
-3 0 3
-3 0 3
-3 0 3
-3 0 3
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Laboratory 13
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
N-NO2+NO3 µg/l A1N -0.398 90.5 10 88.7 89.0 88.7 1.8 2.0 26
µg/l B2N -1.039 154 10 146 153 153 5.4 3.5 25
µg/l N3N -0.128 469 10 466 466 467 30.1 6.4 25
Ntot µg/l A1N 0.000 208 15 208 199 195 20.3 10.4 29
µg/l B2N -0.737 452 15 427 451 451 25.7 5.7 26
µg/l N3N -0.319 815 10 802 824 821 34.8 4.2 25
pH A1H -0.301 5.53 3.6 5.50 5.53 5.53 0.0 0.7 34
B2H 0.100 7.97 2.5 7.98 7.99 7.98 0.1 1.1 30
N3H 1.597 7.42 2.7 7.58 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P 0.364 9.33 10 9.50 9.10 9.15 0.6 7.0 26
µg/l B2P 4.074 21.6 10 26.0 21.7 21.5 0.8 3.5 24
µg/l N3P -2.452 41.6 10 36.5 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P 4.455 21.1 10 25.8 21.2 21.0 1.1 5.4 21
µg/l N3P -1.073 41.0 10 38.8 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P 1.008 9.33 10 9.80 9.40 9.34 1.0 10.9 25
µg/l B2P -0.376 26.6 10 26.1 26.4 26.6 2.0 7.7 24
µg/l N3P -0.494 48.6 10 47.4 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P 2.619 25.2 10 28.5 25.0 25.2 1.9 7.6 19
µg/l N3P -0.521 46.1 10 44.9 46.3 46.3 2.6 5.6 23
Laboratory 14
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A -0.870 0.337 7.5 0.326 0.338 0.337 0.0 2.2 20
mmol/l N3A -1.067 0.375 7.5 0.360 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J 1.593 6.53 5 6.79 6.48 6.50 0.1 2.2 29
mS/m B2H 0.076 1050 5 1052 1052 1049 16.6 1.6 27
mS/m N3H 4.143 8.98 5 9.91 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N -0.275 19.4 15 19.0 19.8 19.9 2.4 12.0 27
µg/l B2N -2.419 73.3 15 60.0 73.3 74.1 3.9 5.3 26
µg/l N3N -1.600 75.0 15 66.0 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -1.215 90.5 10 85.0 89.0 88.7 1.8 2.0 26
µg/l B2N 2.078 154 10 170 153 153 5.4 3.5 25
µg/l N3N 2.388 469 10 525 466 467 30.1 6.4 25
Ntot µg/l A1N -3.718 208 15 150 199 195 20.3 10.4 29
µg/l B2N 3.776 452 15 580 451 451 25.7 5.7 26
µg/l N3N -2.945 815 10 695 824 821 34.8 4.2 25
pH A1H -0.804 5.53 3.6 5.45 5.53 5.53 0.0 0.7 34
P-PO4-diss µg/l B2P -2.938 21.1 10 18.0 21.2 21.0 1.1 5.4 21
µg/l N3P -5.366 41.0 10 30.0 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P 14.298 9.33 10 16.00 9.40 9.34 1.0 10.9 25
µg/l N3P 1.399 48.6 10 52.0 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P -1.746 25.2 10 23.0 25.0 25.2 1.9 7.6 19
µg/l N3P 2.126 46.1 10 51.0 46.3 46.3 2.6 5.6 23
-3 0 3
-3 0 3
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Laboratory 15
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A 0.396 0.337 7.5 0.342 0.338 0.337 0.0 2.2 20
mmol/l N3A 0.284 0.375 7.5 0.379 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J -0.796 6.53 5 6.40 6.48 6.50 0.1 2.2 29
mS/m N3H -1.247 8.98 5 8.70 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N -0.275 19.4 15 19.0 19.8 19.9 2.4 12.0 27
µg/l N3N -0.356 75.0 15 73.0 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.619 90.5 10 87.7 89.0 88.7 1.8 2.0 26
µg/l N3N -3.881 469 10 378 466 467 30.1 6.4 25
Ntot µg/l A1N 0.769 208 15 220 199 195 20.3 10.4 29
µg/l N3N 1.104 815 10 860 824 821 34.8 4.2 25
pH A1H 0.703 5.53 3.6 5.60 5.53 5.53 0.0 0.7 34
N3H -0.200 7.42 2.7 7.40 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -1.436 9.33 10 8.66 9.10 9.15 0.6 7.0 26
µg/l N3P 0.192 41.6 10 42.0 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l N3P 0.195 41.0 10 41.4 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P -0.279 9.33 10 9.20 9.40 9.34 1.0 10.9 25
µg/l N3P 0.576 48.6 10 50.0 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l N3P 0.564 46.1 10 47.4 46.3 46.3 2.6 5.6 23
Laboratory 16
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity mS/m A1J 0.123 6.53 5 6.55 6.48 6.50 0.1 2.2 29
mS/m N3H 0.000 8.98 5 8.98 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 19.4 15 <30 19.8 19.9 2.4 12.0 27
µg/l N3N 0.178 75.0 15 76.0 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.331 90.5 10 89.0 89.0 88.7 1.8 2.0 26
µg/l N3N 0.171 469 10 473 466 467 30.1 6.4 25
Ntot µg/l A1N 1.218 208 15 227 199 195 20.3 10.4 29
µg/l N3N 0.417 815 10 832 824 821 34.8 4.2 25
pH A1H -0.301 5.53 3.6 5.50 5.53 5.53 0.0 0.7 34
P-PO4 µg/l A1P 0.364 9.33 10 9.50 9.10 9.15 0.6 7.0 26
µg/l N3P 0.192 41.6 10 42.0 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l N3P -0.244 41.0 10 40.5 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P 7.010 9.33 10 12.60 9.40 9.34 1.0 10.9 25
µg/l N3P 2.140 48.6 10 53.8 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l N3P 2.733 46.1 10 52.4 46.3 46.3 2.6 5.6 23
Laboratory 17
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
N-NH4 µg/l A1N 1.649 19.4 15 21.8 19.8 19.9 2.4 12.0 27
µg/l N3N -0.462 75.0 15 72.4 74.5 75.1 5.1 6.8 27
-3 0 3
-3 0 3
-3 0 3
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Laboratory 18
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A -0.237 0.337 7.5 0.334 0.338 0.337 0.0 2.2 20
mmol/l N3A -0.924 0.375 7.5 0.362 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J -1.470 6.53 5 6.29 6.48 6.50 0.1 2.2 29
mS/m B2H -1.067 1050 5 1022 1052 1049 16.6 1.6 27
mS/m N3H -0.178 8.98 5 8.94 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 0.550 19.4 15 20.2 19.8 19.9 2.4 12.0 27
µg/l B2N -0.182 73.3 15 72.3 73.3 74.1 3.9 5.3 26
µg/l N3N -1.209 75.0 15 68.2 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.641 90.5 10 87.6 89.0 88.7 1.8 2.0 26
µg/l B2N 0.130 154 10 155 153 153 5.4 3.5 25
µg/l N3N 0.597 469 10 483 466 467 30.1 6.4 25
Ntot µg/l A1N -0.577 208 15 199 199 195 20.3 10.4 29
µg/l B2N -1.209 452 15 411 451 451 25.7 5.7 26
µg/l N3N -0.712 815 10 786 824 821 34.8 4.2 25
pH A1H -0.100 5.53 3.6 5.52 5.53 5.53 0.0 0.7 34
B2H -1.305 7.97 2.5 7.84 7.99 7.98 0.1 1.1 30
N3H -0.599 7.42 2.7 7.36 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -2.208 9.33 10 8.30 9.10 9.15 0.6 7.0 26
µg/l B2P 0.093 21.6 10 21.7 21.7 21.5 0.8 3.5 24
µg/l N3P 0.337 41.6 10 42.3 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P 0.569 21.1 10 21.7 21.2 21.0 1.1 5.4 21
µg/l N3P -0.244 41.0 10 40.5 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P -1.779 9.33 10 8.50 9.40 9.34 1.0 10.9 25
µg/l B2P 0.226 26.6 10 26.9 26.4 26.6 2.0 7.7 24
µg/l N3P -0.329 48.6 10 47.8 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P -0.317 25.2 10 24.8 25.0 25.2 1.9 7.6 19
µg/l N3P -0.781 46.1 10 44.3 46.3 46.3 2.6 5.6 23
Laboratory 19
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A -0.950 0.337 7.5 0.325 0.338 0.337 0.0 2.2 20
mmol/l N3A -1.209 0.375 7.5 0.358 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J -0.968 6.53 5 6.37 6.48 6.50 0.1 2.2 29
mS/m B2H -0.381 1050 5 1040 1052 1049 16.6 1.6 27
mS/m N3H -1.198 8.98 5 8.71 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 0.550 19.4 15 20.2 19.8 19.9 2.4 12.0 27
µg/l B2N -0.473 73.3 15 70.7 73.3 74.1 3.9 5.3 26
µg/l N3N -0.089 75.0 15 74.5 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.155 90.5 10 89.8 89.0 88.7 1.8 2.0 26
µg/l B2N 0.000 154 10 154 153 153 5.4 3.5 25
µg/l N3N 1.663 469 10 508 466 467 30.1 6.4 25
Ntot µg/l A1N -1.987 208 15 177 199 195 20.3 10.4 29
µg/l B2N 1.416 452 15 500 451 451 25.7 5.7 26
µg/l N3N -0.172 815 10 808 824 821 34.8 4.2 25
pH A1H 0.100 5.53 3.6 5.54 5.53 5.53 0.0 0.7 34
B2H -0.402 7.97 2.5 7.93 7.99 7.98 0.1 1.1 30
N3H 1.697 7.42 2.7 7.59 7.38 7.42 0.1 1.4 27
-3 0 3
-3 0 3
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Laboratory 19
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
P-PO4 µg/l A1P -0.493 9.33 10 9.10 9.10 9.15 0.6 7.0 26
µg/l B2P 0.463 21.6 10 22.1 21.7 21.5 0.8 3.5 24
µg/l N3P 0.529 41.6 10 42.7 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P 0.095 21.1 10 21.2 21.2 21.0 1.1 5.4 21
µg/l N3P -0.098 41.0 10 40.8 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P 3.365 9.33 10 10.90 9.40 9.34 1.0 10.9 25
µg/l B2P 2.556 26.6 10 30.0 26.4 26.6 2.0 7.7 24
µg/l N3P 1.440 48.6 10 52.1 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P 1.508 25.2 10 27.1 25.0 25.2 1.9 7.6 19
µg/l N3P 0.477 46.1 10 47.2 46.3 46.3 2.6 5.6 23
Laboratory 20
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A 0.870 0.337 7.5 0.348 0.338 0.337 0.0 2.2 20
mmol/l N3A 0.640 0.375 7.5 0.384 0.373 0.374 0.0 2.4 21
Alkalinity-2 mmol/l A1A 1.225 0.370 7.5 0.387 0.365 0.370 0.0 7.6 8
mmol/l N3A 2.217 0.397 7.5 0.430 0.394 0.397 0.0 6.3 8
Conductivity mS/m A1J 1.960 6.53 5 6.85 6.48 6.50 0.1 2.2 29
mS/m B2H 1.905 1050 5 1100 1052 1049 16.6 1.6 27
mS/m N3H 0.935 8.98 5 9.19 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 4.261 19.4 15 25.6 19.8 19.9 2.4 12.0 27
µg/l B2N 0.873 73.3 15 78.1 73.3 74.1 3.9 5.3 26
µg/l N3N 1.511 75.0 15 83.5 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.530 90.5 10 88.1 89.0 88.7 1.8 2.0 26
µg/l B2N -0.130 154 10 153 153 153 5.4 3.5 25
µg/l N3N 0.768 469 10 487 466 467 30.1 6.4 25
Ntot µg/l A1N -0.256 208 15 204 199 195 20.3 10.4 29
µg/l B2N 0.088 452 15 455 451 451 25.7 5.7 26
µg/l N3N 0.834 815 10 849 824 821 34.8 4.2 25
pH A1H 0.301 5.53 3.6 5.56 5.53 5.53 0.0 0.7 34
B2H 1.305 7.97 2.5 8.10 7.99 7.98 0.1 1.1 30
N3H 0.998 7.42 2.7 7.52 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -1.093 9.33 10 8.82 9.10 9.15 0.6 7.0 26
µg/l B2P 0.278 21.6 10 21.9 21.7 21.5 0.8 3.5 24
µg/l N3P 0.481 41.6 10 42.6 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P -11.403 21.1 10 9.1 21.2 21.0 1.1 5.4 21
µg/l N3P 0.976 41.0 10 43.0 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P -1.522 9.33 10 8.62 9.40 9.34 1.0 10.9 25
µg/l B2P 0.451 26.6 10 27.2 26.4 26.6 2.0 7.7 24
µg/l N3P -0.412 48.6 10 47.6 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P -12.754 25.2 10 9.1 25.0 25.2 1.9 7.6 19
µg/l N3P 0.174 46.1 10 46.5 46.3 46.3 2.6 5.6 23
-3 0 3
-3 0 3
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Laboratory 21
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity mS/m A1J -0.686 6.53 5 6.42 6.48 6.50 0.1 2.2 29
mS/m B2H -4.175 1050 5 940 1052 1049 16.6 1.6 27
mS/m N3H -0.726 8.98 5 8.82 8.92 8.95 0.2 2.3 31
Ntot µg/l A1N -1.218 208 15 189 199 195 20.3 10.4 29
µg/l B2N 0.649 452 15 474 451 451 25.7 5.7 26
µg/l N3N 0.221 815 10 824 824 821 34.8 4.2 25
pH A1H -0.100 5.53 3.6 5.52 5.53 5.53 0.0 0.7 34
B2H 1.205 7.97 2.5 8.09 7.99 7.98 0.1 1.1 30
N3H 0.699 7.42 2.7 7.49 7.38 7.42 0.1 1.4 27
Ptot µg/l A1P 16.442 9.33 10 17.00 9.40 9.34 1.0 10.9 25
µg/l B2P 4.060 26.6 10 32.0 26.4 26.6 2.0 7.7 24
µg/l N3P 4.280 48.6 10 59.0 47.6 48.3 2.1 4.3 27
Laboratory 22
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity mS/m A1J -38.420 6.53 5 0.26 6.48 6.50 0.1 2.2 29
mS/m B2H -39.602 1050 5 10 1052 1049 16.6 1.6 27
N-NH4 µg/l A1N 1.375 19.4 15 21.4 19.8 19.9 2.4 12.0 27
µg/l B2N -1.237 73.3 15 66.5 73.3 74.1 3.9 5.3 26
N-NO2+NO3 µg/l A1N -0.575 90.5 10 87.9 89.0 88.7 1.8 2.0 26
µg/l B2N -0.455 154 10 151 153 153 5.4 3.5 25
Ntot µg/l A1N -0.519 208 15 200 199 195 20.3 10.4 29
µg/l B2N -0.746 452 15 427 451 451 25.7 5.7 26
pH A1H -0.502 5.53 3.6 5.48 5.53 5.53 0.0 0.7 34
B2H -0.301 7.97 2.5 7.94 7.99 7.98 0.1 1.1 30
P-PO4 µg/l A1P -7.996 9.33 10 5.60 9.10 9.15 0.6 7.0 26
µg/l B2P 8.241 21.6 10 30.5 21.7 21.5 0.8 3.5 24
Laboratory 23
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A 0.396 0.337 7.5 0.342 0.338 0.337 0.0 2.2 20
mmol/l N3A -0.142 0.375 7.5 0.373 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J -0.245 6.53 5 6.49 6.48 6.50 0.1 2.2 29
mS/m B2H -2.324 1050 5 989 1052 1049 16.6 1.6 27
mS/m N3H -0.535 8.98 5 8.86 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N -2.199 19.4 15 16.2 19.8 19.9 2.4 12.0 27
µg/l B2N -0.291 73.3 15 71.7 73.3 74.1 3.9 5.3 26
µg/l N3N 1.778 75.0 15 85.0 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.265 90.5 10 89.3 89.0 88.7 1.8 2.0 26
µg/l B2N 0.130 154 10 155 153 153 5.4 3.5 25
µg/l N3N 0.299 469 10 476 466 467 30.1 6.4 25
Ntot µg/l A1N -0.705 208 15 197 199 195 20.3 10.4 29
µg/l B2N 0.649 452 15 474 451 451 25.7 5.7 26
µg/l N3N 0.638 815 10 841 824 821 34.8 4.2 25
pH A1H 0.100 5.53 3.6 5.54 5.53 5.53 0.0 0.7 34
B2H 0.402 7.97 2.5 8.01 7.99 7.98 0.1 1.1 30
N3H -0.599 7.42 2.7 7.36 7.38 7.42 0.1 1.4 27
-3 0 3
-3 0 3
-3 0 3
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Laboratory 23
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
P-PO4 µg/l A1P -0.793 9.33 10 8.96 9.10 9.15 0.6 7.0 26
µg/l B2P 0.093 21.6 10 21.7 21.7 21.5 0.8 3.5 24
µg/l N3P 0.433 41.6 10 42.5 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P 0.664 21.1 10 21.8 21.2 21.0 1.1 5.4 21
µg/l N3P 0.098 41.0 10 41.2 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P 0.557 9.33 10 9.59 9.40 9.34 1.0 10.9 25
µg/l B2P -0.752 26.6 10 25.6 26.4 26.6 2.0 7.7 24
µg/l N3P -0.412 48.6 10 47.6 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P -0.714 25.2 10 24.3 25.0 25.2 1.9 7.6 19
µg/l N3P -0.174 46.1 10 45.7 46.3 46.3 2.6 5.6 23
Laboratory 24
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A -0.396 0.337 7.5 0.332 0.338 0.337 0.0 2.2 20
mmol/l N3A 0.569 0.375 7.5 0.383 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J -1.715 6.53 5 6.25 6.48 6.50 0.1 2.2 29
mS/m B2H 3.276 1050 5 1136 1052 1049 16.6 1.6 27
mS/m N3H 2.316 8.98 5 9.50 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N -0.137 19.4 15 19.2 19.8 19.9 2.4 12.0 27
µg/l B2N -0.055 73.3 15 73.0 73.3 74.1 3.9 5.3 26
µg/l N3N -0.480 75.0 15 72.3 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.287 90.5 10 89.2 89.0 88.7 1.8 2.0 26
µg/l B2N -0.260 154 10 152 153 153 5.4 3.5 25
µg/l N3N 0.299 469 10 476 466 467 30.1 6.4 25
Ntot µg/l A1N -0.833 208 15 195 199 195 20.3 10.4 29
µg/l B2N 0.383 452 15 465 451 451 25.7 5.7 26
µg/l N3N 1.595 815 10 880 824 821 34.8 4.2 25
pH A1H 0.100 5.53 3.6 5.54 5.53 5.53 0.0 0.7 34
B2H -0.201 7.97 2.5 7.95 7.99 7.98 0.1 1.1 30
N3H -1.198 7.42 2.7 7.30 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -1.779 9.33 10 8.50 9.10 9.15 0.6 7.0 26
µg/l N3P 0.096 41.6 10 41.8 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P -0.379 21.1 10 20.7 21.2 21.0 1.1 5.4 21
µg/l N3P 0.878 41.0 10 42.8 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P 2.079 9.33 10 10.30 9.40 9.34 1.0 10.9 25
µg/l N3P -0.947 48.6 10 46.3 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P -0.476 25.2 10 24.6 25.0 25.2 1.9 7.6 19
µg/l N3P 0.087 46.1 10 46.3 46.3 46.3 2.6 5.6 23
Laboratory 25
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A -0.554 0.337 7.5 0.330 0.338 0.337 0.0 2.2 20
mmol/l N3A -0.356 0.375 7.5 0.370 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J -0.613 6.53 5 6.43 6.48 6.50 0.1 2.2 29
mS/m B2H -0.762 1050 5 1030 1052 1049 16.6 1.6 27
mS/m N3H -1.826 8.98 5 8.57 8.92 8.95 0.2 2.3 31
-3 0 3
-3 0 3
-3 0 3
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Laboratory 25
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
N-NH4 µg/l A1N 6.254 19.4 15 28.5 19.8 19.9 2.4 12.0 27
µg/l B2N 2.310 73.3 15 86.0 73.3 74.1 3.9 5.3 26
µg/l N3N 0.800 75.0 15 79.5 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.575 90.5 10 87.9 89.0 88.7 1.8 2.0 26
µg/l B2N -0.896 154 10 147 153 153 5.4 3.5 25
µg/l N3N -0.166 469 10 465 466 467 30.1 6.4 25
Ntot µg/l A1N -2.558 208 15 168 199 195 20.3 10.4 29
µg/l B2N -0.973 452 15 419 451 451 25.7 5.7 26
µg/l N3N -1.433 815 10 757 824 821 34.8 4.2 25
pH A1H -0.301 5.53 3.6 5.50 5.53 5.53 0.0 0.7 34
B2H 0.301 7.97 2.5 8.00 7.99 7.98 0.1 1.1 30
N3H -1.198 7.42 2.7 7.30 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P 1.436 9.33 10 10.00 9.10 9.15 0.6 7.0 26
µg/l B2P -0.556 21.6 10 21.0 21.7 21.5 0.8 3.5 24
µg/l N3P -0.769 41.6 10 40.0 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P 0.853 21.1 10 22.0 21.2 21.0 1.1 5.4 21
µg/l N3P 0.000 41.0 10 41.0 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P -7.138 9.33 10 6.00 9.40 9.34 1.0 10.9 25
µg/l B2P -0.451 26.6 10 26.0 26.4 26.6 2.0 7.7 24
µg/l N3P -0.247 48.6 10 48.0 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P 1.429 25.2 10 27.0 25.0 25.2 1.9 7.6 19
µg/l N3P -0.477 46.1 10 45.0 46.3 46.3 2.6 5.6 23
Laboratory 26
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A -1.029 0.337 7.5 0.324 0.338 0.337 0.0 2.2 20
mmol/l N3A -0.356 0.375 7.5 0.370 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J -0.306 6.53 5 6.48 6.48 6.50 0.1 2.2 29
mS/m B2H 0.381 1050 5 1060 1052 1049 16.6 1.6 27
mS/m N3H -0.134 8.98 5 8.95 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 1.856 19.4 15 22.1 19.8 19.9 2.4 12.0 27
µg/l B2N 1.673 73.3 15 82.5 73.3 74.1 3.9 5.3 26
µg/l N3N -0.818 75.0 15 70.4 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.155 90.5 10 89.8 89.0 88.7 1.8 2.0 26
µg/l B2N -0.649 154 10 149 153 153 5.4 3.5 25
µg/l N3N 0.341 469 10 477 466 467 30.1 6.4 25
Ntot µg/l A1N -0.256 208 15 204 199 195 20.3 10.4 29
µg/l B2N -0.088 452 15 449 451 451 25.7 5.7 26
µg/l N3N 0.270 815 10 826 824 821 34.8 4.2 25
pH A1H 0.000 5.53 3.6 5.53 5.53 5.53 0.0 0.7 34
B2H 0.000 7.97 2.5 7.97 7.99 7.98 0.1 1.1 30
N3H -0.699 7.42 2.7 7.35 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -0.064 9.33 10 9.30 9.10 9.15 0.6 7.0 26
µg/l B2P 0.278 21.6 10 21.9 21.7 21.5 0.8 3.5 24
µg/l N3P 0.481 41.6 10 42.6 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P 0.190 21.1 10 21.3 21.2 21.0 1.1 5.4 21
µg/l N3P 0.293 41.0 10 41.6 41.0 40.8 1.7 4.2 23
-3 0 3
-3 0 3
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Laboratory 26
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Ptot µg/l A1P 0.579 9.33 10 9.60 9.40 9.34 1.0 10.9 25
µg/l B2P 1.128 26.6 10 28.1 26.4 26.6 2.0 7.7 24
µg/l N3P -0.247 48.6 10 48.0 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P 1.270 25.2 10 26.8 25.0 25.2 1.9 7.6 19
µg/l N3P 0.087 46.1 10 46.3 46.3 46.3 2.6 5.6 23
Laboratory 27
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A 0.791 0.337 7.5 0.347 0.338 0.337 0.0 2.2 20
mmol/l N3A 0.640 0.375 7.5 0.384 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J 0.123 6.53 5 6.55 6.48 6.50 0.1 2.2 29
mS/m B2H -0.305 1050 5 1042 1052 1049 16.6 1.6 27
mS/m N3H 0.178 8.98 5 9.02 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 0.344 19.4 15 19.9 19.8 19.9 2.4 12.0 27
µg/l B2N 0.200 73.3 15 74.4 73.3 74.1 3.9 5.3 26
µg/l N3N 0.462 75.0 15 77.6 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.685 90.5 10 87.4 89.0 88.7 1.8 2.0 26
µg/l B2N -0.130 154 10 153 153 153 5.4 3.5 25
µg/l N3N 0.597 469 10 483 466 467 30.1 6.4 25
Ntot µg/l A1N -1.410 208 15 186 199 195 20.3 10.4 29
µg/l B2N -1.150 452 15 413 451 451 25.7 5.7 26
µg/l N3N 1.252 815 10 866 824 821 34.8 4.2 25
pH A1H 0.603 5.53 3.6 5.59 5.53 5.53 0.0 0.7 34
B2H 0.000 7.97 2.5 7.97 7.99 7.98 0.1 1.1 30
N3H 0.200 7.42 2.7 7.44 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -1.565 9.33 10 8.60 9.10 9.15 0.6 7.0 26
µg/l B2P -0.370 21.6 10 21.2 21.7 21.5 0.8 3.5 24
µg/l N3P -0.962 41.6 10 39.6 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P -0.379 21.1 10 20.7 21.2 21.0 1.1 5.4 21
µg/l N3P -0.927 41.0 10 39.1 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P -1.350 9.33 10 8.70 9.40 9.34 1.0 10.9 25
µg/l B2P -2.857 26.6 10 22.8 26.4 26.6 2.0 7.7 24
µg/l N3P 0.741 48.6 10 50.4 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P -2.460 25.2 10 22.1 25.0 25.2 1.9 7.6 19
µg/l N3P -1.258 46.1 10 43.2 46.3 46.3 2.6 5.6 23
Laboratory 28
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-2 mmol/l A1A 0.000 0.370 7.5 0.370 0.365 0.370 0.0 7.6 8
mmol/l N3A 1.008 0.397 7.5 0.412 0.394 0.397 0.0 6.3 8
Conductivity mS/m A1J -0.184 6.53 5 6.50 6.48 6.50 0.1 2.2 29
mS/m N3H 0.089 8.98 5 9.00 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 3.162 19.4 15 24.0 19.8 19.9 2.4 12.0 27
µg/l N3N 1.067 75.0 15 81.0 74.5 75.1 5.1 6.8 27
pH A1H 0.201 5.53 3.6 5.55 5.53 5.53 0.0 0.7 34
N3H -1.198 7.42 2.7 7.30 7.38 7.42 0.1 1.4 27
-3 0 3
-3 0 3
-3 0 3
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Laboratory 29
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-2 mmol/l A1A 3.892 0.370 7.5 0.424 0.365 0.370 0.0 7.6 8
mmol/l N3A -1.411 0.397 7.5 0.376 0.394 0.397 0.0 6.3 8
Conductivity mS/m A1J 2.266 6.53 5 6.90 6.48 6.50 0.1 2.2 29
mS/m B2H -1.143 1050 5 1020 1052 1049 16.6 1.6 27
mS/m N3H 0.668 8.98 5 9.13 8.92 8.95 0.2 2.3 31
pH A1H 2.411 5.53 3.6 5.77 5.53 5.53 0.0 0.7 34
B2H 1.807 7.97 2.5 8.15 7.99 7.98 0.1 1.1 30
N3H 6.389 7.42 2.7 8.06 7.38 7.42 0.1 1.4 27
Laboratory 30
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
N-NO2+NO3 µg/l B2N -6.251 154 10 106 153 153 5.4 3.5 25
pH B2H -1.104 7.97 2.5 7.86 7.99 7.98 0.1 1.1 30
P-PO4 µg/l B2P 3.750 21.6 10 25.7 21.7 21.5 0.8 3.5 24
Ptot µg/l B2P 27.609 26.6 10 63.3 26.4 26.6 2.0 7.7 24
Laboratory 31
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A 0.712 0.337 7.5 0.346 0.338 0.337 0.0 2.2 20
mmol/l N3A 0.640 0.375 7.5 0.384 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J -0.245 6.53 5 6.49 6.48 6.50 0.1 2.2 29
mS/m B2H 0.046 1050 5 1051 1052 1049 16.6 1.6 27
mS/m N3H 1.069 8.98 5 9.22 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 0.000 19.4 15 19.4 19.8 19.9 2.4 12.0 27
µg/l B2N 0.236 73.3 15 74.6 73.3 74.1 3.9 5.3 26
µg/l N3N 0.722 75.0 15 79.1 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -2.254 90.5 10 80.3 89.0 88.7 1.8 2.0 26
µg/l B2N -1.497 154 10 142 153 153 5.4 3.5 25
µg/l N3N -1.407 469 10 436 466 467 30.1 6.4 25
Ntot µg/l A1N 0.769 208 15 220 199 195 20.3 10.4 29
µg/l B2N -0.354 452 15 440 451 451 25.7 5.7 26
µg/l N3N -0.123 815 10 810 824 821 34.8 4.2 25
pH A1H 0.201 5.53 3.6 5.55 5.53 5.53 0.0 0.7 34
B2H 0.201 7.97 2.5 7.99 7.99 7.98 0.1 1.1 30
N3H -0.399 7.42 2.7 7.38 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -0.064 9.33 10 9.30 9.10 9.15 0.6 7.0 26
µg/l B2P 0.278 21.6 10 21.9 21.7 21.5 0.8 3.5 24
µg/l N3P -0.337 41.6 10 40.9 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P 1.611 21.1 10 22.8 21.2 21.0 1.1 5.4 21
µg/l N3P 0.537 41.0 10 42.1 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P -1.758 9.33 10 8.51 9.40 9.34 1.0 10.9 25
µg/l B2P 1.053 26.6 10 28.0 26.4 26.6 2.0 7.7 24
µg/l N3P -0.700 48.6 10 46.9 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P 2.460 25.2 10 28.3 25.0 25.2 1.9 7.6 19
µg/l N3P 0.178 46.1 10 46.5 46.3 46.3 2.6 5.6 23
-3 0 3
-3 0 3
-3 0 3
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Laboratory 32
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A -14.164 0.337 7.5 0.158 0.338 0.337 0.0 2.2 20
mmol/l N3A 0.375 7.5 <1 0.373 0.374 0.0 2.4 21
Alkalinity-2 mmol/l A1A -0.721 0.370 7.5 0.360 0.365 0.370 0.0 7.6 8
mmol/l N3A -0.806 0.397 7.5 0.385 0.394 0.397 0.0 6.3 8
Conductivity mS/m A1J -0.796 6.53 5 6.40 6.48 6.50 0.1 2.2 29
mS/m B2H -1.143 1050 5 1020 1052 1049 16.6 1.6 27
mS/m N3H -0.356 8.98 5 8.90 8.92 8.95 0.2 2.3 31
N-NO2+NO3 µg/l A1N 60.663 90.5 10 365.0 89.0 88.7 1.8 2.0 26
µg/l B2N 101.299 154 10 934 153 153 5.4 3.5 25
µg/l N3N 67.463 469 10 2051 466 467 30.1 6.4 25
pH A1H 1.808 5.53 3.6 5.71 5.53 5.53 0.0 0.7 34
B2H -3.413 7.97 2.5 7.63 7.99 7.98 0.1 1.1 30
N3H -6.988 7.42 2.7 6.72 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P 50.096 9.33 10 32.70 9.10 9.15 0.6 7.0 26
µg/l B2P 21.6 10 <1 21.7 21.5 0.8 3.5 24
µg/l N3P -9.423 41.6 10 22.0 42.0 41.8 1.2 3.0 26
Laboratory 33
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A -0.079 0.337 7.5 0.336 0.338 0.337 0.0 2.2 20
mmol/l N3A -0.356 0.375 7.5 0.370 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J 2.634 6.53 5 6.96 6.48 6.50 0.1 2.2 29
mS/m B2H -3.029 1050 5 971 1052 1049 16.6 1.6 27
mS/m N3H 1.648 8.98 5 9.35 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 0.289 19.4 15 19.8 19.8 19.9 2.4 12.0 27
µg/l B2N -0.155 73.3 15 72.5 73.3 74.1 3.9 5.3 26
µg/l N3N -0.960 75.0 15 69.6 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N 1.134 90.5 10 95.6 89.0 88.7 1.8 2.0 26
µg/l B2N 1.896 154 10 169 153 153 5.4 3.5 25
µg/l N3N -1.221 469 10 440 466 467 30.1 6.4 25
Ntot µg/l A1N 0.365 208 15 214 199 195 20.3 10.4 29
µg/l B2N 1.015 452 15 486 451 451 25.7 5.7 26
µg/l N3N -0.353 815 10 801 824 821 34.8 4.2 25
pH A1H -0.301 5.53 3.6 5.50 5.53 5.53 0.0 0.7 34
B2H 0.502 7.97 2.5 8.02 7.99 7.98 0.1 1.1 30
N3H -0.898 7.42 2.7 7.33 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -0.514 9.33 10 9.09 9.10 9.15 0.6 7.0 26
µg/l B2P 0.278 21.6 10 21.9 21.7 21.5 0.8 3.5 24
µg/l N3P 0.288 41.6 10 42.2 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P 0.379 21.1 10 21.5 21.2 21.0 1.1 5.4 21
µg/l N3P 0.195 41.0 10 41.4 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P -0.986 9.33 10 8.87 9.40 9.34 1.0 10.9 25
µg/l B2P 1.579 26.6 10 28.7 26.4 26.6 2.0 7.7 24
µg/l N3P -0.412 48.6 10 47.6 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P -0.317 25.2 10 24.8 25.0 25.2 1.9 7.6 19
µg/l N3P -0.781 46.1 10 44.3 46.3 46.3 2.6 5.6 23
-3 0 3
-3 0 3
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Laboratory 34
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A -0.633 0.337 7.5 0.329 0.338 0.337 0.0 2.2 20
mmol/l N3A -0.569 0.375 7.5 0.367 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J 3.798 6.53 5 7.15 6.48 6.50 0.1 2.2 29
mS/m B2H 0.381 1050 5 1060 1052 1049 16.6 1.6 27
mS/m N3H 1.915 8.98 5 9.41 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 2.887 19.4 15 23.6 19.8 19.9 2.4 12.0 27
µg/l B2N -0.127 73.3 15 72.6 73.3 74.1 3.9 5.3 26
µg/l N3N -0.284 75.0 15 73.4 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.199 90.5 10 89.6 89.0 88.7 1.8 2.0 26
µg/l B2N 0.130 154 10 155 153 153 5.4 3.5 25
µg/l N3N -1.620 469 10 431 466 467 30.1 6.4 25
Ntot µg/l A1N -1.090 208 15 191 199 195 20.3 10.4 29
µg/l B2N -0.619 452 15 431 451 451 25.7 5.7 26
µg/l N3N -0.319 815 10 802 824 821 34.8 4.2 25
pH A1H 0.000 5.53 3.6 5.53 5.53 5.53 0.0 0.7 34
B2H -1.405 7.97 2.5 7.83 7.99 7.98 0.1 1.1 30
N3H 2.496 7.42 2.7 7.67 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P -1.994 9.33 10 8.40 9.10 9.15 0.6 7.0 26
µg/l B2P -0.185 21.6 10 21.4 21.7 21.5 0.8 3.5 24
µg/l N3P 0.769 41.6 10 43.2 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P -0.664 21.1 10 20.4 21.2 21.0 1.1 5.4 21
µg/l N3P 0.585 41.0 10 42.2 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P 0.150 9.33 10 9.40 9.40 9.34 1.0 10.9 25
µg/l B2P -0.150 26.6 10 26.4 26.4 26.6 2.0 7.7 24
µg/l N3P -0.700 48.6 10 46.9 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P 0.476 25.2 10 25.8 25.0 25.2 1.9 7.6 19
µg/l N3P 0.130 46.1 10 46.4 46.3 46.3 2.6 5.6 23
Laboratory 35
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity mS/m A1J 1.556 6.53 5 6.78 6.48 6.50 0.1 2.2 29
mS/m B2H 0.152 1050 5 1054 1052 1049 16.6 1.6 27
N-NH4 µg/l A1N 5.498 19.4 15 27.4 19.8 19.9 2.4 12.0 27
µg/l B2N 0.073 73.3 15 73.7 73.3 74.1 3.9 5.3 26
N-NO2+NO3 µg/l A1N 0.409 90.5 10 92.4 89.0 88.7 1.8 2.0 26
µg/l B2N 0.519 154 10 158 153 153 5.4 3.5 25
Ntot µg/l A1N -0.423 208 15 201 199 195 20.3 10.4 29
µg/l B2N -0.097 452 15 449 451 451 25.7 5.7 26
pH A1H 0.000 5.53 3.6 5.53 5.53 5.53 0.0 0.7 34
B2H 0.100 7.97 2.5 7.98 7.99 7.98 0.1 1.1 30
P-PO4 µg/l A1P -0.857 9.33 10 8.93 9.10 9.15 0.6 7.0 26
µg/l B2P 0.093 21.6 10 21.7 21.7 21.5 0.8 3.5 24
Ptot µg/l A1P 0.257 9.33 10 9.45 9.40 9.34 1.0 10.9 25
µg/l B2P -1.759 26.6 10 24.3 26.4 26.6 2.0 7.7 24
-3 0 3
-3 0 3
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Laboratory 36
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
N-NH4 µg/l A1N -2.536 19.4 15 15.7 19.8 19.9 2.4 12.0 27
µg/l B2N -0.216 73.3 15 72.1 73.3 74.1 3.9 5.3 26
N-NO2+NO3 µg/l A1N -0.351 90.5 10 88.9 89.0 88.7 1.8 2.0 26
µg/l B2N -0.490 154 10 150 153 153 5.4 3.5 25
Ntot µg/l A1N 0.153 208 15 210 199 195 20.3 10.4 29
µg/l B2N -0.018 452 15 451 451 451 25.7 5.7 26
pH A1H 0.402 5.53 3.6 5.57 5.53 5.53 0.0 0.7 34
B2H 0.502 7.97 2.5 8.02 7.99 7.98 0.1 1.1 30
P-PO4 µg/l A1P -2.808 9.33 10 8.02 9.10 9.15 0.6 7.0 26
µg/l B2P -2.204 21.6 10 19.2 21.7 21.5 0.8 3.5 24
P-PO4-diss µg/l B2P -1.156 21.1 10 19.9 21.2 21.0 1.1 5.4 21
Ptot µg/l A1P -0.536 9.33 10 9.08 9.40 9.34 1.0 10.9 25
µg/l B2P 0.654 26.6 10 27.5 26.4 26.6 2.0 7.7 24
Ptot-diss µg/l B2P 0.849 25.2 10 26.3 25.0 25.2 1.9 7.6 19
Laboratory 37
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Alkalinity-1 mmol/l A1A 0.554 0.337 7.5 0.344 0.338 0.337 0.0 2.2 20
mmol/l N3A 0.284 0.375 7.5 0.379 0.373 0.374 0.0 2.4 21
Conductivity mS/m A1J 0.184 6.53 5 6.56 6.48 6.50 0.1 2.2 29
mS/m B2H 0.114 1050 5 1053 1052 1049 16.6 1.6 27
mS/m N3H 0.223 8.98 5 9.03 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N -1.512 19.4 15 17.2 19.8 19.9 2.4 12.0 27
µg/l B2N -0.855 73.3 15 68.6 73.3 74.1 3.9 5.3 26
µg/l N3N -1.476 75.0 15 66.7 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N -0.133 90.5 10 89.9 89.0 88.7 1.8 2.0 26
µg/l B2N 2.987 154 10 177 153 153 5.4 3.5 25
µg/l N3N 1.322 469 10 500 466 467 30.1 6.4 25
Ntot µg/l A1N -0.513 208 15 200 199 195 20.3 10.4 29
µg/l B2N 1.180 452 15 492 451 451 25.7 5.7 26
µg/l N3N 1.227 815 10 865 824 821 34.8 4.2 25
pH A1H -0.201 5.53 3.6 5.51 5.53 5.53 0.0 0.7 34
B2H 0.703 7.97 2.5 8.04 7.99 7.98 0.1 1.1 30
N3H 0.399 7.42 2.7 7.46 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P 0.150 9.33 10 9.40 9.10 9.15 0.6 7.0 26
µg/l B2P 0.093 21.6 10 21.7 21.7 21.5 0.8 3.5 24
µg/l N3P 0.144 41.6 10 41.9 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P 1.043 21.1 10 22.2 21.2 21.0 1.1 5.4 21
µg/l N3P -0.195 41.0 10 40.6 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P 0.472 9.33 10 9.55 9.40 9.34 1.0 10.9 25
µg/l B2P 1.278 26.6 10 28.3 26.4 26.6 2.0 7.7 24
µg/l N3P 0.494 48.6 10 49.8 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P 0.159 25.2 10 25.4 25.0 25.2 1.9 7.6 19
µg/l N3P 0.304 46.1 10 46.8 46.3 46.3 2.6 5.6 23
-3 0 3
-3 0 3
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Laboratory 38
Analyte Unit Sample z-value Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity mS/m A1J -0.490 6.53 5 6.45 6.48 6.50 0.1 2.2 29
mS/m B2H 0.076 1050 5 1052 1052 1049 16.6 1.6 27
mS/m N3H -0.757 8.98 5 8.81 8.92 8.95 0.2 2.3 31
N-NH4 µg/l A1N 7.973 19.4 15 31.0 19.8 19.9 2.4 12.0 27
µg/l B2N 7.040 73.3 15 112.0 73.3 74.1 3.9 5.3 26
µg/l N3N 0.533 75.0 15 78.0 74.5 75.1 5.1 6.8 27
N-NO2+NO3 µg/l A1N 0.994 90.5 10 95.0 89.0 88.7 1.8 2.0 26
µg/l B2N -12.078 154 10 61 153 153 5.4 3.5 25
µg/l N3N -0.256 469 10 463 466 467 30.1 6.4 25
Ntot µg/l A1N -3.269 208 15 157 199 195 20.3 10.4 29
µg/l B2N -7.021 452 15 214 451 451 25.7 5.7 26
µg/l N3N -1.742 815 10 744 824 821 34.8 4.2 25
pH A1H 0.502 5.53 3.6 5.58 5.53 5.53 0.0 0.7 34
B2H 1.305 7.97 2.5 8.10 7.99 7.98 0.1 1.1 30
N3H 1.897 7.42 2.7 7.61 7.38 7.42 0.1 1.4 27
P-PO4 µg/l A1P 3.580 9.33 10 11.00 9.10 9.15 0.6 7.0 26
µg/l B2P -0.556 21.6 10 21.0 21.7 21.5 0.8 3.5 24
µg/l N3P -2.692 41.6 10 36.0 42.0 41.8 1.2 3.0 26
P-PO4-diss µg/l B2P -1.043 21.1 10 20.0 21.2 21.0 1.1 5.4 21
µg/l N3P -2.439 41.0 10 36.0 41.0 40.8 1.7 4.2 23
Ptot µg/l A1P 5.723 9.33 10 12.00 9.40 9.34 1.0 10.9 25
µg/l B2P 5.564 26.6 10 34.0 26.4 26.6 2.0 7.7 24
µg/l N3P 1.399 48.6 10 52.0 47.6 48.3 2.1 4.3 27
Ptot-diss µg/l B2P 5.397 25.2 10 32.0 25.0 25.2 1.9 7.6 19
µg/l N3P 1.258 46.1 10 49.0 46.3 46.3 2.6 5.6 23
-3 0 3
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APPENDIX 9: Results of participants and their uncertainties
 In figures:
· The dashed lines describe the standard deviation for the proficiency assessment, the red solid line shows
the assigned value, the shaded area describes the expanded measurement uncertainty of the assigned
value, and the arrow describes the value outside the scale.
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Analyte N-NO2+NO3 Sample B2N
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Analyte P-PO4- diss Sample N3P
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APPENDIX 10: Summary of the z scores
Analyte Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 % z'
Alkalinity-1 A1A . . S . . S S S S S . . . S S . . S S S . . S 95.2
N3A . . S U . S S S S S . . . S S . . S S S . . S 95.2
Alkalinity-2 A1A q S . . . . . . q . S . . . . . . . . S . . . 62.5
N3A S Q . . . . . . S . S . . . . . . . . Q . . . 75.0
Conductivity A1J S S S . . S S S S S S S S S S S . S S S S u S 87.9
B2H S S S S . S S . S . . S S S . . . S S S u u q 82.1
N3H S S S S . S S S S S S . S U S S . S S S S . S 93.5
N-NH4 A1N S S S . . S S S S S . q S S S . S S S U . S q 70.0
B2N S S S S S u S . S . . S S q . . . S S S . S S 85.2
N3N u S S S . S S S S S . . S S S S S S S S . . S 96.4
N-NO2+NO3 A1N S S S . . S S S S S . S S S S S . S S S . S S 93.3
B2N S S S . S S S . S . . S S Q . . . S S S . S S 82.1
N3N S S S S . S S S S u . . S Q u S . S S S . . S 85.2
Ntot A1N S S S . . S S . S S . u S u S S . S S S S S S 86.2
B2N S S S . S S S . S . . S S U . . . S S S S S S 92.6
N3N S S S . . S q . S S . . S q S S . S S S S . S 92.0
pH A1H S S S . . S S S S S S S S S S S . S S S S S S 97.1
B2H S S S S S S S . S . . S S . . . . S S S S S S 96.7
N3H S S S S . S S S S S S . S . S . . S S S S . S 89.7
P-PO4 A1P S S S . . S S . S S S . S . S S . q S S . u S 82.1
B2P S S S S S S S . u . . . U . . . . S S S . U S 80.0
N3P S S S S . S S S S S S . q . S S . S S S . . S 88.9
P-PO4-diss B2P . . S S S S S . u . . . U q . . . S S u . . S 81.8
N3P . . S S . S S S S S . . S u S S . S S S . . S 91.7
Ptot A1P U S S . . S u . S S S u S U S U . S U S U . S 65.5
B2P S S S . S S S . S . . S S . . . . S Q S U . S 80.0
N3P S S S . . S S S S S S . S S S Q . S S S U . S 92.6
Ptot-diss B2P . . q . q S S . S . . . Q S . . . S S u . . S 66.7
N3P . . S . . S S q S S . . S Q S Q . S S S . . S 87.0
% 87 96 96 92 88 96 93 93 90 94 100 75 84 48 94 79 100 96 93 86 67 67 93
accredited 23 23 26 8 7 27 11 10 29 18 2 16 8 2 26 27 29 10 27
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Analyte Sample 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 % z'
Alkalinity-1 A1A S S S S . . . S u S S . . S . . . . . . . . . 95.2
N3A S S S S . . . S . S S . . S . . . . . . . . . 95.2
Alkalinity-2 A1A . . . . S U . . S . . . . . . . . . . . . . . 62.5
N3A . . . . S S . . S . . . . . . . . . . . . . . 75.0
Conductivity A1J S S S S S Q . S S Q U S . S S . . . . . . . . 87.9
B2H U S S S . S . S S u S S . S S . . . . . . . . 82.1
N3H Q S S S S S . S S S S . . S S . . . . . . . . 93.5
N-NH4 A1N S U S S U . . S . S Q U q S U . . . . . . . . 70.0
B2N S Q S S . . . S . S S S S S U . . . . . . . . 85.2
N3N S S S S S . . S . S S . . S S . . . . . . . . 96.4
N-NO2+NO3 A1N S S S S . . . q U S S S S S S . . . . . . . . 93.3
B2N S S S S . . u S U S S S S Q u . . . . . . . . 82.1
N3N S S S S . . . S U S S . . S S . . . . . . . . 85.2
Ntot A1N S q S S . . . S . S S S S S u . . . . . . . . 86.2
B2N S S S S . . . S . S S S S S u . . . . . . . . 92.6
N3N S S S S . . . S . S S . . S S . . . . . . . . 92.0
pH A1H S S S S S Q . S S S S S S S S . . . . . . . . 97.1
B2H S S S S . S S S u S S S S S S . . . . . . . . 96.7
N3H S S S S S U . S u S Q . . S S . . . . . . . . 89.7
P-PO4 A1P S S S S . . . S U S S S q S U . . . . . . . . 82.1
B2P . S S S . . U S . S S S q S S . . . . . . . . 80.0
N3P S S S S . . . S u S S . . S q . . . . . . . . 88.9
P-PO4-diss B2P S S S S . . . S . S S . S S S . . . . . . . . 81.8
N3P S S S S . . . S . S S . . S q . . . . . . . . 91.7
Ptot A1P Q u S S . . . S . S S S S S U . . . . . . . . 65.5
B2P . S S q . . U S . S S S S S U . . . . . . . . 80.0
N3P S S S S . . . S . S S . . S S . . . . . . . . 92.6
Ptot-diss B2P S S S q . . . Q . S S . S S U . . . . . . . . 66.7
N3P S S S S . . . S . S S . . S S . . . . . . . . 87.0
% 88 85 100 93 88 50 25 93 43 93 89 93 79 96 56
accredited 25 27 27 27 8 8 4 27 3 23 27 14 14 27
S - satisfactory (-2 < z < 2), Q - questionable (2 < z < 3), q - questionable (-3 < z < -2),
U - unsatisfactory (z > 3), u - unsatisfactory (z < -3), and z'-scores, respectively
bold - accredited, italics - non-accredited, normal - other
% - percentage of satisfactory results
Totally satisfactory, % in all:  86         % in accredited:  91        % in non-accredited:  70
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APPENDIX 11: z scores in ascending order
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APPENDIX 12: Influence of measurement methods to the results and results by
methods
Method n Mean (µg/l) Sd (µg/l)
Method 962:SFS 3032. Manual indophenol
blue method 15 71.8 3.16
Method 961:SFS-EN ISO 11732. Automatic
(CFA. FIA) indophenol blue method 7 80.2 4.27
SD: standard deviation, n: number of results
Method n Mean (µg/l) Sd (µg/l)
Method 34: Ammonium molybdate method,
Aquachem application 5 20.6 0.91
Method 29: Withdrawn SFS 3025 Manual
ammoniummolybdate method 5 22 0.22
Method n Mean (µg/l) Sd (µg/l)
Method 33: Withdrawn SFS 3026 Manual
ammoniummolybdate method 5 28.4 1.15
Method 34: Ammonium molybdate method,
Aquachem application 5 25.5 1.79
Method 32: Automatic (CFA, FIA) ammonium
molybdate method 11 25.8 1.19
Method n Mean (µg/l Sd (µg/l
Method 32: Automatic (CFA, FIA)
ammonium molybdate method 10 47.3 1.83
Method 33: Withdrawn SFS 3026
Manual ammoniummolybdate method 6 49.5 1.61
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Method n Mean (µg/l) Sd (µg/l)
Method 34: Ammonium molybdate method,
Aquachem application 6 19.7 0.96
Method 29: Withdrawn SFS 3025 Manual
ammoniummolybdate method 7 21.6 0.50
Method 28: Automatic (CFA, FIA)
ammonium molybdate method 5 21.7 0.78
Boxplot figures: In the box the upper and lower limit included 50 % of the results. The dashed
vertical line in the middle of the box is the median of the results. The vertical lines above and
under the box describe the limits of 80 % of the results. The black dots describe the highest and
smallest results within the center 90 % of the results. The blue horizontal bar spans over results
which are in the same data population with 95 % confidence level.
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Results grouped according to the methods
The explanations for the figures are described in the Appendix 9.
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Analyte N-NH4 Sample N3N
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Analyte N-NO2+NO3 Sample N3N
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Analyte Ntot Sample N3N
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Aquachem application
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Analyte P-PO4 Sample N3P
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Aquachem application
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#Analyte P-PO<sub>4</sub>       Sample N3P
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Aquachem application
#Analyte P-PO<sub>4</sub>-diss       Sample N3P
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Analyte Ptot Sample A1P
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Ammonium molybdate method,
Aquachem application
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molybdate method
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ammoniummolybdate method
Ammonium molybdate method,
Aquachem application
#Analyte P<sub>tot</sub>       Sample N3P
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Analyte Ptot- diss Sample B2P
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Automatic (CFA, FIA) ammonium
molybdate method
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Automatic (CFA, FIA) ammonium
molybdate method
Withdrawn SFS 3026 Manual
ammoniummolybdate method
Ammonium molybdate method,
Aquachem application
#Analyte P<sub>tot</sub>-diss       Sample B2P
Analyte Ptot- diss Sample N3P
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SFS-EN ISO 6878 Manual ammonium
molybdate method
Automatic (CFA, FIA) ammonium
molybdate method
SFS-EN ISO 6878 Manual ammonium
molybdate method
Automatic (CFA, FIA) ammonium
molybdate method
Withdrawn SFS 3026 Manual
ammoniummolybdate method
Ammonium molybdate method,
Aquachem application
HNO3 + H2O2 or HNO3 + HCl
digestion, SnCl2 reduction,
FIMS
#Analyte P<sub>tot</sub>-diss       Sample N3P
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APPENDIX 13: Estimation of the measurement uncertainties and examples of the
reported values
ESTIMATION PROCEDURE OF UNCERTAINTY:
UC No: the procedure used for the estimation of the expanded measurement uncertainty
at 95 % confidence level (k=2).
1. Using the IQC data only from synthetic control sample and/or CRM (X-chart),
see e.g. NORDTEST TR 5371). Using MUkit measurement uncertainty software3).
2. Using the IQC data only from synthetic control sample and/or CRM (X-chart),
see e.g. NORDTEST TR 5371). Without MUkit measurement uncertainty software.
3. Using the IQC data from synthetic sample (X-chart) together with the IQC data from
routine sample replicates (R-chart or r%-chart), see e.g. NORDTEST TR 5371). Using
MUkit  software.
4. Using the IQC data from synthetic sample (X-chart) together with the IQC data from
routine sample replicates (R-chart or r%-chart), see e.g. NORDTEST TR 5371). Without
MUkit  software.
5. Using the IQC data and the results obtained in proficiency tests, see e.g.
NORDTEST TR 5371). Using MUkit software.
6. Using the IQC data and the results obtained in proficiency tests, see e.g.
NORDTEST TR 5371). Without MUkit software.
7. Using the data obtained in method validation. Using MUkit software.
8. Using the data obtained in method validation. Without MUkit software.
9. Using the "modeling approach" (GUM Guide or EURACHEM Guide Quantifying
Uncertainty in Analytical Measurement)2)
10. Other procedure, please specify
11. No uncertainty estimation
IQC = internal quality control
1) http://www.nordtest.info, 2) http://www.eurachem.org, 3) http://www.syke.fi/envical
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